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. b ,”  ENERGY AND EARLY ADOLESCENCE .

Most early adolescents are undergoing significant changes, The
"change pattern is not linear; it is serendipitoﬁs, making this age gfroup.-
extremely heterogenepus physiologically, pagchologically and sociall ‘1
‘Schools must dead eﬁiher directly or indirectly with'these changes Onk
. - way schools can help early adolescents .is through.the curriculum. *

" The Energy Educatlon Curriculum Project will focus on increasing
the. potential of young adolescents. Here % plan for ‘an energy chrriculum
for the midd1® grades will be outlined which recognizes the heterogeneo
. - changes and develppmental patEerns of early adolescents, while trying dgp
: EESh them beyond current levels of intellectual and participatory achieve—
ment. ghe Project will focus on students' potentlal as effectilve energy '
actors,’ as citizens who have the knowledge and skills to conserve scarce

% energy resources and ‘products i significant ways and to influence others’
_ in wise energy use. In this way, the Project hopes to provide one curric-
' ulum solution to the twin concerns of adolescent: development and energy
(j education, N . A e
LN : o

. * L \‘
RATTONALE .- X e
; . . In a recent ?sychology Todaz article a noted -authority on adolescence,
‘ ‘ _7Joseph Adelson, made the following dtatement, "Adolescent8 as a whole are
not in turmoil, not deeply disturbed, not.at the mercy of" the{r impulses,
. not resistant to—\parental values, not a)_l_itically active or rebel,'lious.
' xkxthe article called "Adolescents and the Generalization Gap," Adelson
points out that most of our generalizations about adolescents are based
’ on, a 'tyranny of the visible. " People tend to remember some of the more
' shocking, more spontaneous, ‘more 1diosyncratic events which adolescents --';.

a’'more well-rounded look at adi lescents as a group that can be signifi-
cantly generalized across the ;hole spectrum of types of youn

+The general approach outlined here is based -on a "positive" ap roach
to adolescents and their potential. The focus will be on what adoles- .
" cents can do, what their potential is, or how people can help move them °.
to achieye their poténtial, 1In the following paragraphs one approach to
' adolescents as indiﬂiduals, to middle/junior high schools, and to'the A
place of curriculum change will be described. b
. o . -
t P : '} A “. ‘A '

-
. v

. 0 v “1For our ﬁﬁ;EZEES here, young or early adolescents will refer to 10
"~ to 15 year olds and are distinguished from their ‘16 to 19 yeér old adoles-
cent counterparts by thte fact that significant physiological bhanges are
initiated in the ‘earlier age group. . { _ :

+
©

~ 2By effective energywnctors the Proﬁe&t means those who can translate
knowlédge and skills intg action which: promotes, energy conservation,

” . SR 3Joseph Adelson "Adolescents and_ the; Generalization Gap,' Psychology
g - Today, February,,l979 pages 33-38, y L - . -
. ..,‘ - ' ..
1Y 4 ' !
. . ]
" ’

experience and to generalize based on this behavior. Adelson bleads for .. .. :
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Approdch;to Adolescents. Our view of early ddolescents is ehaped

.* _ by a single word: 'potential." Early adolescents have potential for -

moving from the concrete to the abstract in cognitive thinking. They .

. can move from a rulerbound value pogition to a more principled value

* position. They have the capacity to shed their "subject" role and begome
' citizens by taking responsibilitly for their actions on energy problems.
«The approach is not insensitive to where adolescents are, what problems
they are having, and what kinds of growth patterns exist. But thed "po-
tential" concept keeps it headed beyond where adolescents are to where

o they can be. v = . . o

o

'ftzf-roach to ado{escents is action-oriented Anyone who has
Mor high or m e schools, or has raised early adolescents,
they are.spontaneous in their activities. They think, feel,

'”'4 . and do . things spoﬁtan ously within almost’ every setting in which they

~operate.. The.action bédge for the curriculum will focus on the need for -
self-expreasion in. order for potential to be increased. ThExapproach
»will,mobilize the natural "need that adolescents have to think creatively,
more activély, “and express’themselves {n a variety of ways inside and -

s oqtside of schools to promote student development and energy education. -

. ,

(&)
N .o Approach to Schools. Over th‘ﬂ;ast decade, a distinction has been

© “madé between middle schools and junior high schools. Whatever the title,’

a.,fg these schools Qenerally-dnclude grades 6 through 9. Some have a fozr—

-

.year Bequence, ‘and most a three-year sequence that includes grades
rfthroqgh 8 or 7 .through 9. When the middle grades are referred to here,

both'mlddle schools and junior highg are included. - .~ .

' ' -

v oo As a‘recent report by the National Science Founda 145 indica

n .

L ; there, are relatively few diff pences between middle schools and nior

high,™” Presently, most scho 1s - n the middleg’radesﬁprepare students
 for their high school yéars. ~ They support a iscipline-centered curric-+
“ ulum. Because, of fthese schosl characteristics, the Project's approach
*to schoels involves dealing realistically with the segmented structure ‘.
of t school. ‘Yet. in order to serve adolestent development, everyday
boundariea of. schedule and structure need to be pushed beyond notmal

)

“.f “routines. Interdisciplin ry cooperation will be emphasized in order to

reinforce student experienges. Studéntsactivities will involve a variety

+ ¢f teachers and staff, trangcending barriers of role and function. There-
fore, the approach also supports the principle of dealing with the whole
school: and student participation in A ‘

“ a base. - While the approach focuses on the whole school, it @ses social
studies as a base for curriculum development and chhnge. ‘Social studies_
is interdisciplinary by nature, and the focus of the social studies is on
both knowledge and pol cy, or action. It seems a natural home for cur-
riculum materials on e ergy education. Many.materials have been developed

Approach to'the Cur¥iculum. Every‘type of edqéational change needs -

-+ in science; few in Bocial studies. The scientific’ base is one important

\ ) - , . . - ,
-

- . e c J'
* ' : v . ’
National Science Foundation, Early Adolescence: Perspectives and
Recommendationa. Washington, D.C.: U.S. Government’'Printing Office,

ms., ' : -4 , ) o o § ' ) ) ' l

K]




. awgreness, knowledge, skills

S | | < I
part of the curriculum, but it is J;ly oite part of what is needed to
promote effective energy agtors. , Therefore, thé materialsiwill find . '
their home in social’ studies in-~order to implement the curriculum and
effect educational change in the:schools. " The mifdle grades material L

L)

will focus on social studies lessons addpted to World‘Cultures and_ ° \
American History .courses, . . ‘. . Y

- .
P ) .. L . . o : ' : -

.
- ’ 7 4 .

. . N .
OBJECTIVES RN - LN '
< .. ! ( ) . \ . &’)

The general geal of ii:g;urriculum is tb‘promoge effeqtive energy

-

actors. “An effective energyfactor is a person who is aware of his/her,_m
environment knd its uses..~This person is knowledgeable about energy .
reso?ices, transformation processes and outcomes of,@hose.processes.

An eftective energy actor hag—he intellectual skills to deal th energy-’

. problems.and to think through these problems in %mportant'ways . Finally,

an effective energy actor can use his or her awareness, knowledge, and
gkills in acting in part atory ways in individual and group settings
.which promote energy conser at on. It is the convet¥sion process betwegn

d participation that seems grucial to the .
promotion of.effective energy|actors. . SRR

v

for the middle grades. However, the content-and ki
unique. The Natiopal Assessment.of Education Progreds -study reflected™ ~
that a good deal of common sense information is held by young adults about
'the energy problem.? They gain this knowledge through the medta. How-
ever, ‘knowledge was amazingly.low concerning major concepts about energy
problems, the processes of’energy. transformation and especially the policy
_processes through which people influence energy prdblems? For example,
only 14% of the young adults knew that coal is the primary energy source .,
‘used to produce the nation's eleétrié?l.energy. _ 4 R )

‘Knowledge OhigcﬁiVes. Knowledge is an importd£§ domain of objectivesf/

. . . )

. The assessment®lso showed that in the policy area, people doubted -
that they could influence.gthihment, manufactugers or oil companies wjith
regard.to energy problems. ' Théy also showed a lack of knowledge of alitef™
natives in the policy process or alternative outcomes of their actions:
they wanted to continue driving cars. Finally, they showed a lack of
knowledge of the conseﬁuences_of;zjople's actions. for the energy‘hituatign.

[ 4 *

The knowledge objectives in the middle grades materials will focus
on concébts which will allow 3tudents to abstract “from thgir specific en-
,_vinonméht.’"The concepts will include concépts about energy, guch as con-
servation or transformation, and ‘concepts about human behavior,.including -
~effective energy habits. The knowledge objectives will also focus on
policy processes,.so that students can understand ways in which they can
- interact in'decisionfmaking. Finally, tBe objectives will stress the
- R o ! .
\ ' ' ) N

. 5Natiopa1 Assessment ¢f Educational Progress, Eneggx[@powledgecand -
{ Attitudes: A National Assessment of Energy Awareness Among Young Adults.
‘Denver, Colorado: Education Commission of the States, Decémber, 198,

' . . ~ e

of knowledge is i

D)
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\d Teow . '
_faltetnétivee. nd consequences of ‘aétions’ go~that students can seé\ .

“the triade-offs that~they make in taking action on energy problems.,

(See chart on ﬁollowing page.)l " _ ..

Imagingtion Objectives. A new dimension becomes very jimportant
_at the middle grades.level, It can be labelled ."imagination." lmagi-
nation is a motivatidnal concept. It comes internally from the indi-
vidual, ‘not externally from the ‘teacher or the school. It is necessary

Yyas a motivator promote interest in a particular subject matter. It

is through the frehicle of imagination that e will+attempt to ‘¢atch

students' intgsést in energy and to motivate them to .do something about
it. . .
. < . 4.

\

» Basically, imagination includes four different steps, First, it
involves motivation. A student ds, asked to imagine - -something. This
"somethi_g" comes internally frbm the student. A student can think-" ¢
about ‘4. problem or an event which may or may not be related to the
.specifie subject matter at hand. - The second level involves descrip-
tion. A student describes the: image that, is-in his or her mind.

Studentg can share that concrete’ image with other students. Third,
the student utilizes abstract concepts to describe the image, moving
- from the concrete to 'the abst:acﬁ. Finally, 8 nt will apply

~/£hose_concepts to specific-real-world situationg. Ip this way, imagi-

. ‘feelings and share tiem with others, It is one key for opening- im-

~ to abstract situationg and Brovides irternal motivation and concern

- gource cited here 1s Robert Sdhn)

L Reaches of Htman Nature. New York: Viking, 1971.

atiton capitalizes on the potential of students to move from concrete

~ for énergy problem—solving. . B L b\ .

- @ e Q s ]
It is important fo state here that the imagination objectives
are not mére instructional strategies for motivating students. The, .

reader should not think in standard ‘curriculum categories. Imagina-

tion is, in itself an' objective which can be promoted by a- variety - ;;>

of strategies, It is an ability to think new thoughts, feel new N
portant concegptual and valuing capabilities. It is a skill of“a
different genre than’ eithe inquiry or ‘moral reasoning. It is as
'skill in expanaing potentialdimensions of thinking, feeling and
acting.lIt is a key to the. unique-potentials of early adolescents.7

) Participation Objectivqgf, The participation -domain will focus
on developing skills in’ thejﬁecision—making process.’ Desicion—making
referg to choices that people make and the consequéknces of thase choices.
. o ’ /
4 . . : o . . .

\ ’ , v

.
’ )

. . . . .
' 6The_idea of'imagination 8 Bu from many sources. The chiéf -
le Metaphoric. Mind. Menlo '
Park, California: Addisén-Wesley, 19 6'-and The Whole School Book.”
Menlo Park, California: Addison_ esley, 1977 L (f-\‘ SRS
- ' < AR .
'7See espectally Jerome Bruner, On Knowing. Left Hand Learning.
New York:\ Antheneum Preéss, 1962; and Abraham Maslow, The Farther '

o T
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‘ ‘, o o / OBJECTIVES FOR THE MIDDLE GRADES ENERGY GURRICULU(M
N . . v o |
e ~ Knowledge Objectives L . £ e o i-. - |
. . - . . < : L v B \ . ~
_ -l Students will acquire basic concepts of energy conservation)
(:: T resources, and interdependence. . . R
! i . . b )
#* - 2. Students will acquire basic concepts-of-self and human-behavior. o
- 3. Students wilI/acquire knowledge of basic“processes of . energy Erans—
formation and uge. . ~ - :

N -

e 4, Studenta will acquire bgsic knowledge of policy processes affecting

P . energy- decision—making and the impact of various alternatives.
- Ima ination Ob ectives :'.' Y - _ o ,‘_\\
ginatiop Objectives : - * a4
. L. .Students will develop images of energy situations from their own
° personal experiences. - - . C
v o . o - p
) 4

2.- Students will share concrete descriptiofis of their images‘of energy
situations with other students. ' ) y '

R
A »

. : 3. Students will usé conéepts to describe their imaginary situations
Q- A ~and- share ‘those with other. .students. : e
BRI T T Students will apply the concepts they develop to their own everyday
' lives. o L, : L
| & : Participation Obﬁectives ‘ a
o8 A l.l' Students will learn bagic steps in individual decision-making

ine¢luding information, choices, alternatives, applying values to
dlternatives, and determining Consequences. . 4

Z. Students will experienoe individual decisiondmaking in group settings
in their school, home, and community related to energy conservation.. e

LA PO Students will evelop gkills in group decision-making, including
A identifying rules and appropriate strategies, implementing group
.decisions, and identifying consequences...
4, Students will gain exper ence‘in acting in group situations in their
. school home, and communfty related to energy conservation.
\

. o -

.
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:7_f", o tha‘/ijectives will- facilitate individual decision-making. They will
P be especially focused -on cultivating students’ valuing skills in dealing ?'.

g C “with alternatives and recogniiing thé consequences of their actions.

e \ tll highlight the rules that made groups dlffexent from each other,

Lo rategies that can be used din influencing decis

e ‘to implemént group. decipions. .- ‘ v
. - R 1

Lo Students will also ideﬁtify the impact that group decisions can -

. .- +have on schools, communities and nations as wholes. Group decision- °
‘ making wi}l also focus on peer relationships, trying to.utilize the

- peer focus of mpdt early adolescents in order to promote effective )

I

+

. t ’ action, e - _ . . , .
N . ¢ ' N . ' '
o I . According to these objectives, effective ‘energy actors at the
s middle grades level will have skills in imagination which will culti-

vate their interest and clarify the applications of ideas about the
L ehergy problem. They will .also have Mnowledge about énergy and the
e . :policy process which théy will put to use in effective decision= ‘
" ’ ‘making, both in terms of making”a choice and implementing that choice '
'f{ effectively. The activities will involve adolescemts in multiple
.types of sitfiations within and Youtside the school in practicing
eﬁ;ective conservation strategies." : S \
CURR‘LCULUM PLAN o

N Lo

’ NS

&

The curriculum plan for the Energy Project involves a basic
:gtructure, A core of lessons to be integrated into social studies
"instruction is the- -foupdation.” :Major interdisciplinary building
blocks take the form of mini- lessons in science, language arts, and
practical arts, A teacher's: guide and lesson plans are cross-beams
linking the entire structure together. The goal of the curriculum
is 'to articulate energy education with standard World Cultures and .7
‘ American History cou§ses in the middle: grades.

T : The plan includes an introductory cartoon book which explains

' the major ideas and skills in “the program and the development of

s -,  three ugits of material, The cartoon book constitutes a basic set
' of materials, roughly 15 to 20 .pages: long, that will {ntroduce stu-
‘dents to imagination skills, basic’ concepts ‘in the course, including
the concepts of conservation energy resources and interdependence,
and' skills in individual and group decision-making. The first unit ’
-of materials will focus on 'the World Cultures course and include - «
studies of Sub-Saharan Africa, Europe Asia/ind Northern Africa and : w
‘the Middle East, The second unit will offer materials to be used ‘
"In American History courses,

v

The materials” are designed to\be\used,flexibly.‘ Regardless * .
of which unit is used by which teacher, everyone will have a common
- : 'base for beginning the energy materials. Although the Amenican
R "' " History course is most often used in the eighth grade, the World




bk S

!

Cultures program is more diverse. 'A teacher might use a chapter
on Sub-Saharan Africa and a‘chapteér on Europe, each from different
units in the material. This flexibility makes grade leveling of
the materials diffitult. There are majof' differences between
gixth and eighth graders, as well as among students in any given-
grade. .Therefore, lessons will%Be designedywﬁic include several
1eveis of activity so that different grade levels can use any one
‘or a group of lessons from the energy materials.
. . _
The iptroductory cartoon’'book and the two upits of materials
are outlined on the following page. The cartoon book will serve .
as an introduction. The first unit on Energy- and World CulEunesﬁ
. will be divided into four chapters, In each of these chapters
there will be lessons 3%ilizidg students' imagination which ini-
_ tiate the material, lessons on basic energy concepts And basic '
. energy processes as well as policy processes, and finally,\sug—
gested participation activities. The lessons and activities . .will
be related to the particular culture which is identified-by the
chapter heading The second unit on Energy and-American History
is.arganized into three time periods. The lesspns cover more
advanced ideas ana gkills, but are not dependent on the use of -

thesWorld Culturés,materialé.

¥

_ For each of the major units there. are also mini-lessons
which involve interdtsciplinary activities and linkages to science,
language arts, and practical arts classes. Students would be
learning abofit energy conservation through their social studies
class.. The social studies teacher and the science téacher cguld
" then get tbgether for a science lesson which would show basic energy.
conservation principles. In‘this way, a(science lesson on the trans-
formatién of petroleum into gasoline might-be linked to a social
_studies lesson on energy and Sub-Saharan Africa.

" The materials also contain a teacher's guide and lesson plans.
There are lesdgon plans for the cartoon book and for éach of ‘the two
units. There are a total of twelve lesson ptans for the World
Cultures unit and nine lesson plans for' the American Histbry unit. °

©" Also-included is a related bibliography and a set bf reference mate-
rialg, such as a glossary and background materials necessary to un-

 ‘derstand. some of the technical aspects of the energy problems which

' are confronted in.the materials. .Teachers need not have any special
expertise in order to teach the materials. The teacher material
serves as a fegouice library for teachers who can use the lesson "
plans in the teacher's guide, or create their’ own lessons based on
the materials. . w0 . |

. .
. ' “




A ‘ CONTENT OUTLINE FOR THB MIDDLE GRADES CURRICULUM, | ' . T« ' > ‘
. , N « ’
‘Cartoon Book Introduction o 1 '
» : . B . )
. . The cartoon book will 1ntroduc. s¥udents to nll of the basic
ideas lnd skills in the curriculum. It will be done as’ &/ comic -

. . ’ _ with a’'running story, Students' skills in® imagination will be
‘ initiated, basic knowledge in terms of the concepts used in the ..
curriéulum will be introduced, and basic skills in individual and e e
group decision-making will be outlined. The cartoon book will be el
' in conjunction with any or all.of the chapters or entire . ‘.
v 1 1 s that are used By teachers in the middle grndos. . .

.y

Energy and Four Culturu S oo

. : "ChuptorLOno. Energy and Sub-Sahnrnn Africa .

‘ .' : &udonts will dovolop gination skills and basic knowledffe ' -
- about energy resources in Africa, basic conservation strategiés and . , 1
. the interdependence of Africa with other cultures-in energy use.
a . They will develop skills in individual decision-making and act in :
rolas making individual dacisions about energy use in their skills,

Chapter 'No: Energy ‘énd Burope

Studonts will learn basic imagination skills, They. will apply -
their knowledfe of energy comservation, resources and interdependence :
. . to the European settinig. They will learn basic skills in individual ~ - -
) decision-making and apply them outside af their school' to thou\ .
" , . family setting. ' . J* .

/ Ch'uptor Three: Energy and Asia - : ' -

. . . ) . A
‘Students will apply basic imagination skills. They will learn - _
. L specifically about India, China and Japan and make comparisons of - T

..energy resourcas, conservation and interdependance in the ‘Asian con< R
oo t text. They wilX learn basic skills in group docision-luking and S —
_— \ apply them to their family setting. ‘ _ ‘
' : " " 'Chapter Pbur: Hnorly and the. Hiddlo Enst .

\ Students will utilizé basic imagination skills, 'I‘hoy will f]f _ .
. the idea of energy resources, conservation and interdependence te.the !
Middle East context, They will make comparisons based on their know- o
" ledge of other cultures, Thay will learn basic group decision-making ' ’ .
. skills and upply them_ to thoir comsunity sotting.
S0 . '

Bnomd An‘ﬁ'tcﬁﬂfu istory . :

q
-~

o L pter One: Energy and Colonial America

: . Students will study a small town during the colonial period. ¢
 They; will develop basic imagination skills. They will apply their "
- knowledge of energy resources, conservation and interdependence to . :
. .the colonial setting. They will plan comsunity conservation strat-
¢\ ' _ egles which students. c(h initiato in their community.

CthtorkTwo M and_the Industrial Revolution

Y e Students will:learn sbout the changes in energy use that were . , '") . /- "
Q_; A (\ ‘accomplished during the beginning of the industrial revolution, : - :

9

"They will apply basic imagination skiils. They will work with
PR _ - concepts of energy resources, conservation and interdependence
) ' during the industrisl revolution. They will plan an energy fair
reflecting energy. uses during the 1ndustrhl rovolution fow their:®
entiré school.

e

Chapter Thres: Brergy md the Post-War Bre % ' . g

. .. Students will study onorcy use in the poriod of U.S. ascendancy
fter World War II. They will use hasic imagination skills and apply *
oncopts of energy resources; conuyution and interdependence to . .
the post World War II setting. The)y] will initiate a plan for energy
conservation which is based on the U.8.'s hw posision as an energy
consumer 1n the post World War ll ora,'
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EVALUATION AND DISSEMINATION o ! : t
- : L .
The energy materials have unaergpne a thorough evaluation. At-each
" gtage of the Project.the opnceptyalization, the materials and the pplicy
plans have been revieyed gg a steering committee at the Division of} |
Cutriculum in the Indiana Department of Public Instruction. Ideas *and
materials have also been reviewed by an eight-person teacher panel con-
sisting of social studies, science, ldanguage arts and practical arts,
.teachers who are working in the middle grades in Indiana. This evalua-":
tion mechanism allowed for systematic evaluation by two panels of re-
viewers, Additional consultants and tehcher reviewers were utilized as
specific needs arose. A sciénce}consultant was used frequently. Mate~
rials were also. evaluated through presentations at conventions and
articles, such as this conceptualization plan. -

There was also a systematic pllot testing of the materials in the -
Project. A pilot test was conducted in the spring utilizing schools
across the state of Indiana. A sampler -was developed that conitains the
cartoon book, the chapter from the World Cutures unit on Europe and

" .the chapter from the American History unit on Energy and the Post-War

.. the state and'the nation. -

Period., These sampler materials were systematically teated and evaluated
and used as modezs for the development of ‘the remainder of the ~curric-
culum materials. A final ‘evaluation was conducted of the use.of the
curriculum materials when they were produced and used in schools gcross
ARV |
" . The materials are also being disseminated. Brochures were developed,
articles were prbduced and meetings were, attended in which many different
individuals,. both educators and practitioners, had the oppottunity to v
learn about the materials and to -use lessons -from the units.
" The chief dissemination mechanism involved workshops held across

the state including middle grages teachers and administrators involved

in soéial studies, science, language arte and practical arts instruction. .
These workshops were held {n the Fall, 1979, and were attended.by ;
participants from a wide variety of groups. _ ‘ N

' i ¢ . ) o .

In this way, curriculum'development,‘evaluatibﬁ?and diéseminapio
work hand-in-hand in ‘ghe Project. Hopefully, thié‘strategy allowed the
Project to reach as many teachers-and studepts as possible and td help - .

" students to become truly. effective energy actors. N

-
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N (’\>'- S " INTRODUCTION . . | ,
. o 7 . (.

" ENERGY EDUCATION TEACHER'S GUIDE . . N
o . t »
' R s . o0 )

; e material that follpws is designed-to help .you make, the most use
of thes® ehergy education materials. This introduction'is divided into
four parts. First, a brief ‘description of the general plan of the mat:--("P
rials and their .use is given. 'Second, a part on active invofvement il-

lustrates how students can becoéwe truly involved with patarials in their ,
classroom, acrose the school aéia whole and in commuiiity activities. '
The third part shows ways in which the materials can be. lntegrated into
standard social studies courses in American History. Finally.a part on
intesdisciplinary activities demonbtrates ways that teachers from varibus

. subject areas can get together in order to reinforce students' activities
in becoming effective energy actbrs.. All .of these parts are designed to

,hnglight dimensions of--the materials that will augment and improve in-
struction in your class. . :

-~

: - | _ GENERAL PLAN. g
: [ Y . . < .
The organization of th?se energy materials can be outlined as

follows: - e . : ’ BT :
' : I.  Rationale ' ' _ S é .

B N Introduction _ - N

. A. .[Teacher'sGuide ,1 ‘ o \
' .+ " BY Glossary !

. @: Resource Bibliography .
III.  Teacher's Guide to the Cartoon Book' ‘
. o 1v. Teacher's Guide' for each Chapter/ Adaptations’
- V.  Student Materials for each Chapter . o

L.
-

Each -part of\éhe mateﬁlais has a specific purpose and function. Taken
. together, -the materials const:it:ut:g.‘a base .for you to effectively teach
about energy and effective action on energy problems. :

The rationale section explains the philosophy behind these materials.
.It shows the approachs the gereral content, the pilot evaluation, and Lo
dissemirmtion of the materials. .Basically, we are trying to enhance % -
students' abilitites to become effective energy actors.gi

\ N LY

: . P
This guide explains how to use and carry out the philosoph;'de-
scribed in the rationale. It concludes with a glossary for reference as
well a8 a resource bibliography. Thisg bibliography,can help you go farther
with the materials or delve into particular topics. L : -
‘The teacher's guide to{the cartoon book offers suggestions for using.
the student cartoon book, Quantum Conserves, which is separate from this
, materidl. The cartoon book 1s designed as an introduction for any of the
., Americah History lessons. It can also be used on its own. Lt is a basic
introduction to the ideas in th% course.
: 4 ' 4 . ' < - . . -
W N There are three chaé&ers5in\this American History unit: one on the
Colonial Period, one on the Industrial Revolution, and one on the Post
. War Period. There is/ a teacher!s\guide with lesson plans for each chapter.
‘' These pages follow the division pages. The lessonplans contain obiec¢~-
‘tives ‘and a step~by-step plan for arryiﬁg out the lesson. A student asses-—
. . sment instrument is also included for each lesson. ‘If the lesson plans are
P ‘ PN ] oo ! ¥ / : : .

»
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used in-qonjunction wf%h the student
materials, you have a complete plan for
teaching about énergy in your class.
There are also adaptation lessons

contained in the teacher's guide for
each chapter. The adaptations provide
ways of working with teachers from other
subject areas in enhancing the materials.

" For each chapter, there s alsj/g
student materials section following/the -
lesson’ plans. Student materialg yill

need to be duplicated when more than one

copy is needed. The materials are de-
signed to help promote effective energy
activity bw students as they are studying
varioug historical J)eriods:

"ACTIVE INV(LVEMEN’I‘

There is an eqlgtion here which
is important. The equation runs as
follows: Knowledge #’Participation X
Learning.” In this g: gram we are
trying td teach students about energy
and to have them participate in energy:

" conservation. Together these elements
make a powerful combination for learn-
ing and for establishing effective
energy habits. ‘Without knowledge, oné

- cannot act reasonably. Without partiZ

' cipation, one.does not put one's know-
ledge ‘'to use. Both parts of the equa-
tion are equally important for the
outcome we are striving to achievq.'u .

" In this section we will talk about how

. students can get actively involved in
this program in their classroom, at
school, in- their homes and in their
community, '

o 2 ‘. .

One of the major purposes, of the
materials is to provide students with
activities., We want them to'do things
in class with objects and with othew
people. .We want th;h to do games and
puzzles and to work actively with the
material., We want them to ask ques-
tions for which there)are not well-
defined answers. The|purpose here is:

for each activity tha® is used ‘in this
material to be just-that--an activity,
or active learning. This will help
students to learn more and to learn
" 1'it better,

. 3 .
. A ,
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. ‘ - The active involvement in these materials can be contained within : .
. . the classroom. The.energy lessons containéd in this material are de- - oo
signed to beiused in the classroom. Hoﬁever, involyement can also PR )
~extend beyond the classroop to the schdol where the class takes on ac- >
o ~ tivities or the entige school does. It can also include homes, neigh- - -
/. borhoods and community organizations. *These t of activities wi ‘
- be explained and suggestions for activities th;t you might try are
~ included. Some energy lessons containéd here will suggest that you,
move out of:the classroom to reinforce learning and stimulate, new
. activities In energy conservation. - N - [
, ‘ N ) ' . , .
- ' Two types of aetivities .are included hefe., The firgé type involves
. your class engaging in-particular activities in the school. This means - '
Sy . ‘that your class can serVelto indtiate on energy activities outside the -
Sy ‘classroom. A second type of activity involves working with adhinistra-
‘tors, other teachers, other students~and existing organizations in oxder
to promote school-wide energy’activities that are initinted by more
" people than those in your class. Botgltypes,of gptiviti§§ are described
' belo‘w.' C . N ° T
\\ | - - K - . :

. ClaSS-Based‘Activitigs

- l‘.
: SR N '
- " The activities that your class can undergake are numerous. The ‘-
PER following twelve suggestions are some ideas on what you migh asja
o class for class-based activities. You might: try some of these actijities
.“ -out as you are doing lessons in this material. Otherwise, you tlnig t B

generate your own ideas based on these sdggestions. : -

4 ’

.
W

: X - 51. An Energy Audit. Your class could conduét'anvener¢Y‘
o Mf L ! audit of your classroom or the school by making a _ o
a - 1ist of those things which use”energy in the school S S
- * and then seeing how much energy is us d by the items . °
oy on your list. They might. conduct «thi's audit daily or
. *‘. weekly. for some time and then determine ways in which ‘
. ‘they might save qn energy use in the,Schoola : e e

v 9. Energy Aides. Your class might volunteer to help
with conservation by patrolling doog;1gg? specific
rooms to make sure windows and doors areés closed. -
: They might prepare a form where they.can write down
* "what guccess or lack of success their efforts have.
©~  If the patrol is :uccossful, students might work - A
e o with students in other classes in setting up a per-
' | " manent group thaﬁ would help the school save energy.

. ) - Y
.Y 3. Lights Out! Students in youg/ZIass might initiate a
: campaign to use-ﬂalf the electrfcity they currently .

. . consume in.their school. -The\"zight determine ways
*%¢ - .in which the classrooms, librig s, cafeterias and
| . " other areas of the school could use less lighting . 4
| " “ and still function effectively. They shouldgbe sure

‘)) ' ' that the lighting changes they make are actually more

energy, efficient by studying the electrical use of
' R LN




‘-- ., .' ) .".. . . ..' . 3
, . . 3 . “ A o \
Ll v N

- . Do . ’ ' . . * (
'-"Ei o o different types of bulbs and fixtures. They could . e
oo "suggest anything from actually taking out l1ghtbull§'§ N ‘. '
~ to rearranging classrooms or other areas so that . .
_ more natural light is used g a> hY IR ' ‘

»

RN

" SR SO ‘Energy in the News. Your. class might work with the .

| chool newspaper staff 'in order to provide a,class SRR
poem abouz/ideas for enefgy conservation. Students NN
might comé upwith tips om how. to save energy as - :
U Well *as information about energy alternat1ves. You

' might want to prepare a ctass newspaper about energy.

’ s, Diallng Up and Dowh The' students might in1tlate a w
- ‘ . " schook-wide attempt to-usé less heat in the winter
IR | mg, * and less air-conditioning in the summer in.the
Sy ] schools. They could mon1tor thermostats and get a

— ~ - Sswedter campaigm in the winter, or a dress cool cam-
. [ : paign in'the warmer months, in-order to effectively
use less energy in heating and cooling in the school.

—
~

v ' - ,5%g_6, A Paper Drive. -Students might start a naper drive - -
L e ) with the gathering qf paper that has been used for
! Y re-use within the sghnal;- Paper that has been used . .
- .t + on one side can be used on the other side for vari-
‘ . ' o ) ous wses including memos or scrap paper,, Students - e
Vo . - can set up their own systeih for gatherlng the paper
R , from classrooms and othlr places in the 'school and
_ \ . , _ redlstribut1ng it to admin1strators, teachers and
\- oy ,gb_“.stadentslfor re-use. S PR
| <7, -An Energy Exhibit. Students mlght set up an exhibit
.. - In tHe.cafeteria whick shows knowledge about energy
. and ways in(which students might conserve. ..They
L, could set up, for example, various ways of Moking
. ' . hot dogs in the cafeteria, or some othermeving ex-
o : ' " hibits, so that students could tually.try\iEAput =
TR TN themselves, \ ?c o ~

.\
Y

v ’ -
.

~* . " . 8. Take It Honme. The class could initiate an energy .
e -+ v~ 7 survey of tips on energy consetvation. They could ask

’ . : ~ people. in their school and community to share ideas S o
5 : - W . with them aboyt conservation. They .could then make a . .
o o booklét of these ideas. They could share the booklet : A
with their parents’ﬁnd come up with class results in C
, ‘energy conservation that were chosen by, famiiies '

- J ~withm the* class. '

e % T I N Person Power' Students in the class could devise a
O . - serles of posters to be uded around the school on how * . .
o . students could use’ their own energy rather than mecha- =~ '
" -\ . énigal forms of energy in trying to conserve electrical
\ _power and gpther sources. In this way, other students Y4 .

- in the school would be exposed to kno xledge about thpir
. personal energy. Students who use their own per~
. -sonal power instead of other appliances or machines
; ,,)s . might be given an award by the ‘studénts in the*class. .
L) i .

1‘4 . f L '. o . ”
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0, Energy Surtﬁz. Studeﬁﬁs can conduct a .survey of
-~ pegple;in their class to see who walks, rides-the.
- bus, or comes in a car. They can then determine L.
- if there are ways that their transportation, can be
, more energy wise (car pools). They can then extend
o their activities to other classes in 4he_school.

. +11, Energy ‘Facts and Figures. Studentg can use their:
. -~ math ’skills in drawing graphs and charts on pasters .
: which can be placed around the school. Students
should collect their own information-and then turn
v . it into.appropriate graphs in cblofful displays. ° ‘

) Co 12, Pygess Coﬁfereﬁce. Students can organize a press
‘ . conference on the energy problem for people in
BN - . their'school. They can present various dimensions .

of .the energy problem and debate alternative solu--

tions. Questions, can come from other members of

: the class and the school. Afterwards, students

. R should discuss the role of the media in the energy
~N  problem and its solution§. ) :

l\ . ' N
. ~Schqol-Based Activities e : : ';
T e e ' '

School-wide activities can be based on participation by the entire -
. ’school rather than just students from the class, - Students can cobperate
with other students; with existing organizatiohs, with tetchers and with’
ddministrators and staff regarding possible school activities. School .
.+libraries can be the base for many activities. pJhis will.enhance the |
impact that the students have as well as give‘1‘Ztrs_opportunity to join
. in léqding energy conservation ¢ff6rts. o o, ' :
- o : . 3 . :
. Some_suggestions fbr school-based activities involving other groups
/" follow. You_ may want to. try out some df these activities or to initiate)
‘some of your own. o - ' o :

14

l. An Energy Fair. Students might want to work with other
students in science classes, language arts and prdctical
arts classes or others to establish a date for dn energy

-fair. Students could provide exhibits; whethe‘ they are’
technical or social in nature; end prizes could.be A
awarded for the best exhibits. | v ' / 4f_.

2, mn B Audit. Students might join with other = ° (',
. students,/ teachers, administrators, and staff in the Y
' school conduct an energy audit of their energy - -

. needs. Different groups could be assigned to dif- - |

, ferenit parts of the school 'and make an estimate on = '+

) A ' what energy is consumed. People then might come up
: with plans fgr energy canservation.’ -

v

3. Energy in the News. Students might wazk with their / B

:‘ ) local newspaper or radio or T.V. station to put on .
' " an energy show. . They could make a column ot page in{

‘ L}

-t
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- S . : " their local newspaper or take a 5 to 10 minute ~ L
: . p . 'spot on the local radio. ; It would be up to.the ‘
'\ - students in the school to write the script for
. ' the show and design it in the appropriate form :
N ' for use by scliool participants and community . .
' _member's. - I :

; .
) ’ -

4. An Bnergy Drive. S;udehts might‘organize“a‘séhool-
‘ - wide engrgy drivé. They might register the.energy
1 \\\ \

hey are saving on a big thermometer in a central
\ location in the school. The homeroom representa- = ' : '
. . tives might be appéinted in ¢rder to keep track of L .
r the number of things people in the school are doing, =
' ¥ to conserve energy. A rough point 'system might be.
e ' devised and prizes given to those who came up with ]
e .-, the most ways t6 conserve energy and actually T T

carried them pGt. = . e ” , ' O

[

.

5. En Tips. \Teachers or students in.the schoo KQ A
. ' cotld be organdzed to give students energy tips in’

- homeroom classes. A student organizatjon or com- s

bined orgénization might be used in order to pfo-

vide thé-tips foreteathers to announce.# They might

- be part of regular~someroom annfuncements.. = ..

\'.‘/

A 6. Using Both Sides.” Students mi%ht conzuct a drive
( in the school jto usg)two sides 'of a sheet of paper. .
o . e © .in everything “¥S done from administrative work ( . L
S ' ¢ through students™ essays and other.work. They might, A
e ' _ organize checkbos&s where students, teachers and/or ‘
b e . administRhators could show that¥they have ‘used boaﬁ
o sides of ‘the paper and could keep trégﬁi:fbihe num-

v ber of times people’'did use both sidej, Again, - . .
prizes could be awarded to those who yse th sides '
~ of the, paper tie most -times. :

7. Signs. Students could run a coitest on the beSt L
] : - ‘energy tips:and‘put signs awound the ‘school which ey
" . ¢ would show tips for energy conservation in the school ~ T
- . . and at homes The winneys of the contest would be S ~
v " those yigi.thg-best'ti;§ as well as with the best ~ .~/ .
C.es sign, T o -

I ' .\ 8. Ne;%aporhood Consdrvagksn;. Students in the school. . /. '
. | . could’pick @ few close neighborhoods\in the commu- ./ . L
T e .+ . nity ‘and plan a campaign for educating community - . - '

‘ R _ members in energ!'conservation.‘ _

N ' ~.* ¥door to door to Survey the people in these neighbor-

- » . /hoods .and to give them tipswon energy conservation,.:

LY

4 9. “Energy Night. Students might plan one night at |

'school where parents and community tembers would . ’

P s G




: ~i- = _égtend ag energy night. —Students.would demonstrate | S
‘ . R - - ways in which énergy conservatioh could be conducted | ' . . '
o 7 4= o+ - Iboth inside and outsidé the school andsmork with
- - parents and commynity dembers on planifw_ ’

_ Speakerg. A speaker's program could be set.up. tied
' to regular events in the school. P€ople could be N
brought in from the community to talk about energy = _
 use -and energy conseyvation and the role of teachers,” = SN
/- students, administrators and staff as well as parents <T> P
s and community mems‘is in that conservatien process. L s

. | -« 11, An Energy Club. Some students might ‘want éﬁ organize
e . " an energy club in their 'school. The club could ini- - l;'_ -
! \H

tiate school-wide -activities., It could also be a
_ .major source for energy information for all school
4 S " participants. Clubs from other schools could also Vo |
- ' ' help in organizing community-wide activities. . '
. ' \ * S - : oL
12. Energy Holidays. Students' can list common‘holidays. e o
Vv e They can then choose one and study what people usually. =~ = '
) -a-‘. R do to use energy ‘during the holiday period. ,They cgn -~ o
i think of ways that people can conserve energy. Thd;n‘

can organize an "energy efficient holiday" and give

their ideas to other members of . their school. -

' ‘ J "~ All of these activities are ways to get direct: involvement' by
: ] ~ students in .energy conservation. The hope here is that they will trans-
o : ,' change théir'habits\of energy consumption. . : _‘V .

| . o ‘.ﬂz‘.:‘ )
INTEGRATJNG MATERIALS INTO YOUR COURSES ' ~

, ¢« . fer their knowledge from the classroom into their, everyday lives and v

4

. One of the most important aids o ingtruction in these materials is .. -
< ) their close integration with standdrd social stullies courses. Unless the * -
- lesson can be seen as partyof the general learning process, students will
. * probably use,the lessons and forget them. Lessons have been carefully
-designed so that they can be used with American History courses. How
they can most effectively be used is illust:ated'in the .paragraphs that
~ follow and ih'fhe chart on the fqllow@ngfﬁage.i..‘ o : ‘o
. B . } . ) . . . . ,
” T A brief outline of the materials can be found on page 8 of the ,
. o . .rationale. Basically, there is a cartoon book and’ three chapters of .
- -materials to be tied directly to what you are teaching. The cartoon book 3 :
. -can'bo'ultd anywhere Jin the  American History course. It can be used with ’
‘ " or withok the other/energy miterials. Basically, it is an intrpduction
et =7 ,.to energy and energy’ conservation. - R . W, Lt

¢ N

L

. . . “  In the American Histbry‘material the cartoon book can be used in any

L ' ,tim;/period.: You can use ‘the cartoon book and havwe students compare the
‘ . v -ene¥gy resources and conservation methods from that time period to the

;‘..a../’ * time when Quantum.was *conserving. Sgudents can see some root causes for’

o ” .
. ‘) N - ¢ \ . .
.v i . X . . ‘ . Y ‘ \ E \*

o e




Text

cmatublisher/Title -

. SUGGESTED USES OF ENERGY MATERIALS

IN AMERICAN HISTORY COURSES

(Grade 8"

-»
Cartoon
”“Col. 1a1ﬂAmerica .

Book

»

Energy and

f

1978 'Indiana Addption)

v
: v
L ]

Energy and,the

)
»
.
hd .
1/7
Q;'. L oy
\/- r3

Industrial'Revolut1on ‘

‘¢

Energy and tbe

Post:War_Period'

.- Harcourt, - Chapters ‘
Brace, ' ) B -4 22-23 . < 31 -~
Jovanovich: R R ~ - |

. America: Its . "L
People and = :

Values; 1979 : R '
D. C. Heath: . | Chapter. ~ \ ‘Chapters . ;Chap%ers - . Chapter -
We The People | y/ R . - 15-16 | 21
1977 | | S N s ¥ .
Hol't, " |.Chapter Chapters, " Chapter P . Chapter =
Rinehart and -2 : : 46’ 16” St ) 26 |
Winston: The o ’ T
- American Way; " . , v
1979 * R &
- —f -
Houghton-. -~ | Chapter'|.” Chapters - Chapter Chapter | .
Mifflin: # 1 ' - 3-4 17 2\ b
Freedom's \ - - ' ' ' .
Trail; 1979- S : - t; j
v amne - p— - 4
Laidlaw Cha-p'r‘gf-- ’ . Chdpter Chagterq\ 2 ‘Chapters -
Brothers: o 1 3 [ 100+ . 129-30 -,
Two Centuries ‘ Y S | <\_‘
of Progress; "~ LA 1 Yy B N
1977y ' S - . I
Charles E.% Chapter | Chapters . Chapters “Chapter -
Merrill: 1 - 34 . 15-16 ' '
~ America Is; / (o s .
1978 3 | N : ’
Rand McNally: /| Chapter |  Chapters Chapters v Chapter
* The Free and .1 46 . - 16-17 " 29 v
The Brave; ; o . r Y
T AR e
.
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A

problems in energy conservation and the consequences gf over consumption
in"energy use. . The cartoon bhook is flexible enough 4Z;t it can be used

s an initial set of- lessons in,energilyigh any particular period of .
American History, : ' ﬁz#g S . N
_ : , ‘

.- In Américah_Historyﬂglasghs\1heﬂAmerican History energy materials

can be used. They are divided into time periods. The first chapter is
.on the Colonial Period. The second) is on the Industrial ‘Rey lution.
‘The third cowvées the P st-World War II Period. It would pr&gébly be -
useful to. teach each~d¥ these . chapters when ‘you are studying each of

these time periods. : : : R .

. The chart on the .preceding page shows the specific texts that have
. heen adopted in the State of Indiana and the place where the authors B
. - think you could use energy materials if you would so choose. You, how-
- . ever, ‘are the best jhdge. There is a close intkgration between the text- °
hook topics covered on~the pages indicated and the types of lessons that
we have designed for the energy mateyials.m : '

S ‘
3

;.  INTERDISCIPLINARY ACTIVITIES - g B

1 " ~
¢

Interdisciplipary activities are an important part of this progréﬁ." ]
" The program has a. social studies base, but you tan see ‘that adaptation ’
lessons have .been presented in each chapter of the lesson plans so that
" social ‘studies teachers might work with science, language arts afld prac-
tical’ arts teachers in doing the lessons:. These areas were :chosen as
examples for cooperhtion. Interdisciplinary activities can and should . .
include math, fine arts, health and other ‘areas. The activities here '
provide ‘a hase for wgtk in many areas. This is important because stu-
. .dents' knowledge and participation habits.can be reinforced inm other
claSses that they are taking. : ' '
In this section, we will talk abhout some strategies for utilizing
the adaptations apd doinginterdisciplinary activities. Basically, the
adaptations axe d signed to fit thé major concepts or ideas in each chap-
ter of the materigl., The adaptations are rough outlines of activiti
that might he done in other, classes to amplify and reinforce what is
being done in social studies classes.

A

¥ The adaptations can be uséd in a variety of ways. You can work with
a science, language arts or practical arts teacher'in doing independent
1gssons which are interrelated,  You mipht do the main lesson in the |
energy activities. The scien€e teacher might be doing the science adapta- .

_ ‘tion. This would reinforce students' kpowledge. 'On .the other hand, you
might decidg to team teach the material so that students could work to-

+ gether and each student was getting both social studies and seience. {

- information, : A ' » T '

¢ A r

. A11 of these types‘q?-agtivitips are ggz_ﬁsrafiy part of the normal
foutine in middle/junior high schools. They mayAbe difficult to initiate
because .of lack of -time, the problems of group work, and the norms of the
school.: It may be useful to begin work with one other teacher and then
;gu e | a0

&

N N
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: Norking:With One Other Teacher o T

. to students about energy educagkion. Howeyey, other teachers
. knowledge from their own sufject that is relevant. If you decide to = E
‘uogk with another teacher, At best to pick one who has resources, \\\:2 v

)\

. .expgnd ybur work gradually and naturally over a period of years. In this | ' . |
' way, interdisciplinary activities could gradually become par; of the - “
'everyday life of your school . j,,

The ideas for interdisciplinary'activities included here all involve 'K“

‘one common element--group work., As e all know, group work (2 or more
‘people) is: not ‘easy; most groups fa

Below are some tips that may be .

' useful forgstarting a group and for carrying out activities . P
V x’:‘? . ’ Co |.-. [
Starting a Group . #- *’\ : : LT Ty
1. Begin with someone you know well. - v

2, Find someone who has personal or subject matter
resources that‘will easily help. you in your . ' ~
. common task. s \ . o L P

3. .Find a' common time before'or'after school or - . | e
during a prep period to meet. :

<7 4, Make the 1nitial meetings short, 15 to. 30 minutes .

~

s S:*;Find a common goal that is concrete ‘and. workable as -
*  early as possible . o ' .

Carryi g Out Group Activities

1. Specify y0ur ‘task(s) as clearly as possible
2, _Match tasks with' people carefully _ 'A
R B ‘Make a reasonable, flexible schedule for work

"4, Design a way to get feedback as you carry out

activities. . \ B

. . p & . ) '

5, -Design a way of eValuating work so that you can' ., B
determine your successes/failures " o S

Basically, we will talk about four ways of carrying out interdisciplinary

‘activities here. The first way is to work with one other teacher in planning.

independent lessons that will reinforcé each other. The second way is to e

. use school-based activities' that involvea group of teachers and students. S
The third way is to meet with a group of teachers to plan coordinated lessons - ')
~on several subjects. ‘The fourth way is to team teach .the materials across
S a Variety of subject #reas.  Each of thesé ways of carrying out the interdis-

ciplinary activities will be explained below and a case in which it has been /
successfully acconplished will be described

Y

/. . K
“As a social studies teacher you have imqprtant knowledge o bring
so have '

s

.20

o h‘ . Pl, .
C N 20
' T . : ) N . . L] ) A i
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. . . . :'_; . . o ¢
such as a person who has seen a solar .
energy system,.which will help you. o
‘A science teacher, for example, might , -~
‘know a lot about energy rgsources
that yoy do not know. You might be
qpudyiﬁ! the Colonial Period and the ‘
two of you might together develop ac-

. tivities that would include the social

. studies aspects qf energy resources in
Colonial Amer#ca and the science as- - |

" pects of eneygy resources in that ' - ]
period, * You might also see if there
are teachers who have actually visited

-, ///%/é e il ke
- %é?%?%%é o Here are -some ekamplés of . ,Aﬁ"')
[T it e i o e e’
o 1. Mat
//,
Z

ALSO THE \NTERDISCIPLINARY
NATORE. QF TEACING ABOUT
enendy C4n ToN \S QUTE 7
\WTERESTING . . .TWMERE'S SCIENE
To. CONSIDER, OF COURSE, AND 4
MATIH AND GEOGRAPIY, BT ALSO 7
SOCIA
7%

>
»

. 1. .Matching Coursework.

" ~ Toplcs can be Identified

@ that can be taught simul-

- ° _taneously. in different .

7
I
D, 17 /
subject areas. For exam-

.
/ // 7 '?,”5/ /
- . ple, a math teacher might

“
)
‘ , e j//// / i L . . use energy data for graphs
o : ///‘“‘hﬁ / %7 » _— while'a social studies -
teacher was teaching about
an area of the world using
. . that data. Matching topics
can be done with any lesson
+ in this material through
use of the.adaptations eor
., your own ideas.

AN

2. 'Classroom Conservation.
Joint efforts to conserve
@ energy can be undertaken in'

* two or more classrooms. _ ¥
Teachers can share ideas, *
Students can plan to con- .
serve lighting, heat, paper
use, plastics use, atc. .

. They cgn implement their
© . . plans and discuss pow their
activities vary depending
on the particular classroom
in which they are working. .

o o P ,6"00»6‘,2 ‘ b, g 4 ' | . .
. o NN \ 3. : Field Trip, You carn- ,

I

-jointly plan a field trip
to a local solar or nuclear




‘ -'in Or

7
{

s ® ¢ ' ¢

" . energy site, or to another organization working. _ - .
.~ . yith energy, such as'a local utility. For exam- ' .
C Jr le, 'both the science and social studies aspects

of energy .could be seen by a.field trip to a local
power, ‘station arranged by a social studies and
'science teacher. '
4, wMedja Revfew. Joint planning of the use of T.V. \ . !
. programs or radio programs for teaching about
. energy can be carried out. T, achers can assign
o - media programs and jointly pllan questions and _
”‘,_‘ - activities based on both ‘the |substance of the pro-
T grams and the role of- th@ media in the energy
question. |

5. Ing;nvice-Activity. Teachers can| jointly plan

inservice activities that' will reinforte- their
. -knowledge about energy. You can use the energy

topic as a way of working with other teachers: to ' v
plan possible interdisciplinary activities during .
the in-service meeting. You can jointly present v
the work you have done with ohe other teacher as -
a ‘way of encouraging more cooperation . with other -
teachers. :

< Schqgol-wide ‘Activities ' _ ) ' L . ' .
Another way you can promote interdisciplinmary activities is to

initiate oné of the school-based activities lisged in thg previous < "~
‘section or to do .one of your own. The basic idea here is.to put to- '

_gether a plan for school-wide activities that inc¢ludes a wide variety
of subjects and interaction of students and teachers.

‘!,0 o, \
" One school-wide activity that has been especially popular is the
use of energy fairs to create’interest in energy problems. In one:-school
_an energy fair was developed by the social studies teacher in conjunction

with science, language arts, practical arts, foreign language,, physical L‘
education and other teachers. The fair. lasted an entire ay and prizes
‘were,_ dwarded for the best exhibits. After the fair was completed the
sogial ‘studies teacher and the practical arts teacher continued their
" work together in developing lessons on energy education. The practical
" arts teacher /included many different energy lessons in his practical . .

. classes, . The social .$tudies teacher'incorporated go me of the ideas about /
appliances and other machines into his social studies lessons. The suc~ '*
cess 3f the school-wide event stimulated other teachers to work together
er to bring energy education into their classrooms.

Here are some other wWays in which school-wide aotivities can form
‘a base for interdisciplinary cooperation: - by - .

I Speakers' Bureau, Teachers Lan work~together to form
*a speakers' bureau for possible guest speakprs on a
; _ ?ﬂe variety of topics in many subjfct areas. ‘Phe
A l;/ speakers can appear in assemblies, sets of classes , "

N 3&5




" or gingle classrooms. In this way, teachers could
“work together to promote energy awareness and
" information school-wide, S

35

, 2. Homeroom Activities. A group of teachpfg?from each , ™
o ‘subject area can plan announcements and short acti- |
’ _ vities centered on energy information and action,
o L. Thede ideaS'can'be‘pircqlated tQ all teachers so
. " . that anyone'in the school can participate. A weekly
energy bulletin could provide news and activities
+ -for an entire week.

3. . Library Energy Resources. Teachers can work with .
- .thelr school librarian to set up a section of the L
library devoted to energy information. Many sub-
ject areas could be covered. Displays could be
. designed by students on various energy topics. In
‘this way, teachers and students from many classes
could find energy-related material jn a single place
o in the library. ) . : : )
4. Classroom Cohservation. Five classrooms could be
. chosen in the school for a study of energy conser-
.. vation methods. Students using the classrooms could
: make suggestions for conservation from the subject
,-  théy study while in'the room.: Teachers could then .
compile a list of suggestions for schoollw?ge use.

5. Inservice Activitied: A school-wide inservice day

could be devoted to energy educAtion. Teachers
could discuss information and activities that couild
.be"carrf¥d'out school-wide .in érder to get more |
information and conservation, activities into the
everyday life of  their school. a
Group Meetings - L : _
. Another way to initiate interdisciplinary. activity is to work withJ)
a group of teachers from different disciplines.. One successful example
of this type of work could have been' initiated by a’social studies teacher
who was workiqg'on“lessons in American History. The social studies teacher
had three lessons on energy in Colonial'Amer{ca. He worked together with
a group of teachers including science and language arts teachers. They
used the adaptation lessons for the chapter and created three lessons in |
each of the othet subject ‘areas tied to.the ideas of energy resources,
conservation and interdependence. Thela§oup met once’ a week after school -
for a half hour over a pgriod of time, and used the lessons and gave each .
other feedback on he sucgesses and failures of the units. Throughout a |
tWg-month period txgﬁxea eﬁs enjoyed interacting together and constructiné
.3q2cdssful'lessqns at teihforced students' knowledge and participation ¥
in energy conservation. The success of the effért was marked by their
continuation of their planning group for lessons in the following semester. .

. ~ \
) . . ‘ :
, , .

-




. Here are some other ideas .that an ongoing group of teachers might l ‘ ‘
L i wish to undertake: '

o : : . : . . :
{ ’ “* 1. An Energy Club. . A group of teachers might want ‘ l .
- : ; to form a teacher energy club. The club could N
— | meet at school, or more informally outside of

school. Its purpose could be to plan individual,

classroom or school-wide activities related to

increasing awareness, knowledge or participation . ,

in energy conservation. . L N

2. Energy Seminaree™A group of’teachers might plan
& series of seminars.that could be offered after :
o . school or in the evening on .energy topics. They .
oo ‘ ) could speak themselves or bring in outside speakers.
The seminars could be for students or others in the .a
school. They could also be opened to the commun1ty. '

_ : 3. Energy News A group of teachers from various .
. : ' . subject areas could agree to. write a section of the
- ‘ school newgpaper, or their own bulletin, on energy
, ‘ issues. They could feed this information on regu-
N L : larly to homerooms, local media, and other sources.

Y

“ 4. Energy.Lunches. ‘A group of teachers could work with
- cateteria staff to plan an energy efficient lunch.
In good weather, it might be a picnic outside with
- sqlar hot dog codkers made by the students. Other-
“wise, signs could be posted in the cafeteria liné
showing the calorie value of foods and the energy
used to produce them. People could be asked to be
as energy efficient as possible, write their meals
on cards with calories and kilowatts; and prizes
: could be awarded for the people with the most energy , )
) _ ' efficient lunches. .

A * 5. Inservice Activities. A group of teachers could

: arrange a section of an’ in-service day as a kind of
, . energy fair which would inform and involve other
) o . teachers in energy conservation. Active involvement
' would be stressed, and some -exhibits might then’ be

. o ~ transferred into cléssrooms or other parts of the
S school buildjng. = < .
t ° ! ‘
¢ - Team Teach1ng - ' _ . . | . .

It is possible that you would want to work with other geachers in
‘pairs and combine your students in order to team teach energy lessons.
The lessons can be combined with more material from the adaptations in
; science, language arts or practical arts as well as other subjects. In
! this way, you would be-assured that the same students would be getting
. . the reinforcement material,




. ) p ’ '

Several segments of the emergy materials can be team taught by,
science and social studies teachers. A -social studies teacher worked
withh a science teacher in teaching some lessops on the Post-War -Period.
The sciencé teacher contributed several science experiments that showed
increases in consumption due to mass use of ‘appliances, or -automobiles.
The social studies teacher planned to talk about lifestyle differences,
The teachers met before the beginning of the unit during their prep
time and planned specific segments of their instyuction that were team
taught acrqgss the classes. They then initiated, specific days on which .
the team teaching effort would take place. Students enjoyed the team .
fteaching, “So did the- teachers' themselves. - L

- N e , [ ! .
Other activities that can set a base for team \teaching include:
1.. ‘Energy Plays. Students from two classes\ might

'work on an enérgy play which could be pexformed R
before both groups together. Teachers coyld lead

could Be déveloped. in several subject areas.

2, Energy Films, Classes cdn be combined to view
several of the excellent films on energy issues.
~ ‘Some of these films are indﬁxed-in the resource ;o
bibliography contained in these materials. \
_*  Teachers can jointly' disctiss the film and use it
* * as'a base for their team teaching effort.

¢ ’ . ‘ .

3. ‘Eneérgy Panels. A panel of energy expertg-Lstude ts,
teachers, community members--could be organized \
to speak to several classes of students. Teacher
.could combine classes to preparg questions for '
the panel. They could also debrjef the students v

</ after the panel. | ' . ‘ &

\

4. Energy Debates. Jeachers could organize debdtes
across two classes of students. One-side debates
+could be planned by each class. Representatives :
from each class would be chosen. Winners would be ’ .
deteymined by an objective panel chosen from the
_combined classes. B ‘ '

v
5. Ener Simulationj. A simulation could be run using
_combined classes of students. Students and teachers
. could work' together to design their own simulation,
. or a simulation listed in the resource bibliography

A coald be modified. Teachers,could then jointly
dgbrigf the simulation to evdluate student,eXp$riences.

!

These #fre four ways Jthat interdisciplinary cooperation can be prom ted
in these energy education materials, It is important for reinforcement.
It is also important for teachers to get together and enjoy sharing ideas
and planning ¢oopexrative activities. Their impact can go far beyond a
_single activity. : ’

®{

« . ) ‘ .

[ S ]
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o

fixed price for a commonly sold good or resource.

GLOSSARY OF WORDS

Anvil? An trqn,Bibék on which-metal is‘shaped.

K3

Aramco: Arablan Amer:can 0il Company

e
¢ \‘5 .

. Appropriate Technology: Machines and methods that best suit a goal

e,g., they are not inefficient. “

P . .
Benefit: ¢ Anything contrlbutlng to an. improvement in*conditioﬁ
advantage, help.

Body Power: Terminology used tg define human energy. , .,i
e ) %
l
Cartel: Ankassoc1at10n of bu51néss firms or nations establ1sh1ng a

?

Charcoal: Wood partially burned in a kiln from which air is
excluded “

14

f

- .Coal: A solid fuel, mostly carbon, formed from the fossils offg}ants

[

11v1ng hundreds ‘of m11110ns of years ago.

“

communltz A part of a city where people live and act together in
doing things. . o . [

Competitor? A person who competes, a human rival.

Comgéomxse "An agreement in which everyone gets part of what he/she wants
ut . :

ally not all - . N e

€

,Consehsus~Rule: Everyone must agree in order for a decision to be made,

Conservation: The wise use of resources.!

Consumer_Goods : Products that people buy.

. Congsumptjon: The use of any resource. .

GCost: The amount Of money, -time, effort, etc. required to achieve an

end . S:;: /
Crude 0il: Liquid fuel formed from the remainS of animals and plants.

-~

Dependence: Something on‘whiqh one relies and needs. o o

Development: ‘Growd®h or advancement.

Demand: The desire for a good. ' "

» ' ) . ! N Y
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;fﬁij) Desalination: The process of taking salt out of sea water.

Energy:,.The ability to heat, light and/or move things. . A A
. Energy Actor: ‘A person taking action on an energy problem. )

"Energy Alternatives: ‘Various substitutes for existing energy sources.’ '

v

.Energy,Consumer A person who uses energy or, energy: products

uEnergy Disposer: A person who discards USed energy or energy products.

Energy Interdependence: People and groups around the world needing to
éxchange energy sources and products .- ~ Ny

. Enekgy Product: Anything that is made from an energy source and which,
‘requires, energy . for its production. v : : . >

\& Energy Resdurces; Those resources that are' drawn‘upon f&rxenergy use. i

<

Energy Shopper: .A'person who buys or sells energy or energy products.

Energy Sources: The supplies from which we receive energy.

Energy Transfer: A process in which one system supplies another system
with energy. ¢ I ' -

D T4 3 A ’ - '
' \ . )
) 3 L3 * 3 N . :
.

Environment: Something that exists in the surroundings.

Erports: Shipping goods out of one"s own country.

H

" Food: The‘raw materials used.by'plants, animals and humans fo nourishment.
Fossil Fuels: Fuels derived from the fossil remains of organiz\mb
-and includes resources such as oil, natural gas and coal.

terials

. Geothermal Energy: Energy produced by water flowing over hot¢rocks deep

o within earth's crust , . .

Grist Mills: Algrain mill used for grinding wheat or corn into flour
and meal. r $ _ '

Heat: A form of energy in motion that flows from one body to dnother
because of a temperature difference between them.. {

H

Heritage: Tradition, sometming transmitted or passed down from people
1iving previously. :

‘ 'Human Energy: The energy produced by a person's body.

,Hydroelectrical Power., Energy produced by faliing water. See Hydropower.~

“Hydropower: The energy 'in stored or mo% water, ' .
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Tmmi ration. The process of people coming into a country for the b

purpose o taking up permanent reSidence. '
¢ ' .

Import‘ Goods com1ng in from another country

Industrial- Revolutlon The period of rap1d growth and change broupht
about\by new inventions, a cheap{abor supply and thé use of ener.g)r
( for producing goods. , '
.4, S
Inflat1on An increase in the amount of money in c1rcu1atlon resultlng
in a fall in its value and a risg in priges.

(

ourage from being ab‘e to do someth1ng

Inhibiting FactorS' To dis

aependence. People, sharlng goods needs. or affecting one
another in some way.

' 3 ER 1]
» > \

&
Irrigati ': To supply cater to land by means ofdltches, chagnels
or sprlnk .

Islam: The Musllm religion in which the supreme flgure is Allaﬁ'ﬁﬁa‘fﬁe
$h1ef Pnophet and founder is Mohammed-.

Judalsm The Jewish religion bqsed on the laws and teachlngs of the
Holy Scripture and the Talmud -

Kilowatt: A kllowatt is a unit by which electrlclty is measured.
A A s

\ ' |
Labor Supply: Havfﬁﬁ people‘avallable that can*work in the buslneSS-
~or industry. : ’ ' :

¢
-

Land Reform! Making more J1and available for farming.

<

Lending Institutions: .Banks and other establishments that are in the .
business of lending people the money to start a business and obtain
the necessary equipment. ’ o :

-

Lifestyles: The way oeople live. ‘ N

Majority Rule: | F1fty percent (50%) plus one perjﬁg must agree in order .
+  for a decision t%lvmade. :

-

:" e “w A

Mlles Per Gallon: The number of miles that a car can drive on a gallon s

. E gaSo’ ' K .' , . '

Motivati¢n: Something, - such as-a uped or desire, that cause a person
or people to"atlt.

. ‘ . ’ ! - , . N

\X_ Muscle Power; The energy produced fromfhgmans or animals,
. . \ *
Muslim: Someone who believes in the religion of Islam.

< N ¢ ‘

‘Natural Gas: A gaseous fuel formed from the fossils of ancient~p1ants-..
‘and animals. | c . e :




Nonrenewable Rescurcé: A resource that can only be used once because ‘ :
-'‘more cannot be found or made. ¢ y ’ .

© industry, to help bring an enterprise into being.

°

C

Pig Iron:l The product'obtained‘from.the meltlpg of bog iron.

Priorities: Things that receivd immediaye attention.

Redistrioﬂkion: To give out again-or in-a different way.

Self—reliance:. Dep;;diug on onesglf. . ‘ r~
§i§§l:h A plant grown iu Africa used for mgki ! ?“l . |
§lgg; The refuse (leftover)'subét5q%§~;;o:k::§~::?i;>§/é; metals. ’fJ
"Solar Energy: Produced by or coming from the sun. = ; D '

¢ ) . R o

. ) . : . .
. : 7 *

@

Nuclear Energy: Energy contained W1th1n the nucleus ‘of the arom - SN
tha$ can be released by nuclear fission or nuclear fu51on : : { p

One-person Rule" Oné person can make 3 decis1on for a group.’ . :
OPEC: Organization of Petroleum Expor;1ng thntr1es. . o , -

Ppddle. Wheel: A“wheel-placed in' water when turALd; causes movement .

L2

Perspective: A specific poinu of.ulew in understandlqg or judglng
things or'events. =~ S A} ’ i
Petroleum: An oily, flammable liquid when refined yields fuel oil,
kerosene, gasoline, etc. : )

. . . . ¢
Plurality Rule: A majority need not agree, but support must be given
that is greater than that obtained by Ebs_opposition.

PromotiLng\Factors:v Those things that contribute to thé growth of -, ‘

Prophet: A religious teacher.

Recycling: To reuse a broduct through zeprocessing or determining a
new use, i.e., rolled newspapers .for fire Togs.

t

L - .
0.

&

Renewable Resource: A resource that can be used again and again, such
as solar, ‘tidal or wind energy. '

N

‘Standard of L1v1ng, The way people live and whether their needs are met.

Subsistence Farmlng Type of farmlng where only enough ‘crops are raised
to feed one's own family. ° .

Sub-Saharan Africa: Those‘countries in Africa that are located south of
the Sahara Desert, ' )




Supplemental Heati;g;_xstem‘ A back-up system fer'heatihg, sugh as ~
.8 wood, stove, . ! :

I

Sugglz: The amouﬁt'of a'product available for purchase at a gi%pn price.

Tariffs: Taxes on goods comingiinto a country.
- d
Technology: The system by which a sotiety provides its members with
those tﬁﬁngs needed or desired , »

S VA

\;‘

Tradition: A long-established custom or pqact1ce that has the effect
o? an unwritten law. :

~Transcont1nenta1: Travel across an entire continent.

Transformation: The change in form or appearance from a source to
~a product. . . _ : : ¢ T

',fi: Nind Power: Energy produced by the wind, ° | : \

» L o
Wood Energy: Energy produced by_bqrning wood .
- - o :

-~
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© ANNOTATED BIBLIOGRAPHY

BOO](S J . | . Cj . I.‘Q lfl‘
'»Cott;ell Frederick W. Energy and Society: The Rélation:Between Energy,.

Social Change, and Bconomlc Development . Mchhw, 1955,;330 pages,
- §15,00. | ) . T
¢ !

. Survey which examines the use of energy in low and
N ‘high energy societies. o S (

;-

-

Halacy. D. S., Jr. Wind, Sun, and Water: Our ggprhy Alternatives.
- Harper, 1977, 192 pages, $9 95. , . . .

. Easily read., The renewable resources of gootherlal.. o
. water, tidal, sea thermal energy, wind; biofuels, and ‘
solar energy are presented for consideration,

3

Hnmmond Allen L., William D ‘Metz, and Thonas H. Maugh II, §“°T§Z and
" the Future. American Association for the Advancement of Science:
. Washington, D.C., 1973, 184 pages, $3. 95. 2
T~ { :
Gives an introduction tp each of the prosent and
possible future energy sources. It ‘also " covers onprgy_,_
conservation and energy policy.

".\ 4

MichigamuUnited Conservation Clubs, Endrgz.a P. 0. Box 30235 Laﬁking
" Michigan 48909, : . L W l"’u
- ' . » ! ' : - e
Provides information on the nature of eénergy, ' _ ““\
sources and uses of energy and conservation. There '
‘are also some work sheets and:ideas for helping others

.learn more about energy

~
Y . N
.

Natiojg} Uirﬂlife'Foderation. Energy. 1412 Sixteenth Street'N.W:.
Washington, D.C. 20036. - : .

A quﬁ eight-page overview of enofgy supplies, '
demands, types of sources and alternatives. o 7

- EPSEEN
. . . .

“ CURRICULUM MATERIALS = . .
= : Y _ | .
Bureau of Secondary and Elementary Education. Environmental Education,
Energx - Society. (Grades 4-12) DHEW/OE, Washington, D.C.  20009.
. . v \ . cer d o

_ Numerous student learning activities for various grade
levels based on behavioral objectives. Each provides the pur-

pose, suitable level, related subjects and lothods along uith
8 Tesource list. ; . o




TN

. .
s . .

}COOn. Herbert L. an d Micheie Y. Alexander. Energy Activities for the

" Classroom - 1976 ERIC Center for Science, Mathematics and: ‘ '
Environmental Education, College of Education, The Ohio State
University, 1200 Chambers Road, Third Floor, Columbus,. Ohio
43212. 1976.

: Resource booklet of energy teaching activities
» divided into grade levels' K 3’ 4 6& 7-9; 10-12, )
. 13 ’ . .
Crouch, Willian’J. Ener Puzzles. Hayes School Publishing Company
~ Inc., Wilkinsbyfg, Penn ﬁ;:ania 7 1975, 18° pages, $2. 50

-Bighteeq,spirit dup tcating nasters about-energy sources, :
Good Basic. information.

_— | o r

-Curry, Wendell;’et. al. Energy Crisis Teaching Resources, Oregon
Board of Education, . - 1973, pages, (ED 085 316)_

S Many very useful activities to be used in stressing
: individual responsibility towards energy crisis problems.

<
{

Department of Bnersy;mTechnical}Informationﬂcenter. The Energy Challenge.
(Gradbs 5-8) - P. 0. Box 62, Oak Ridge, Tennessee 37555. §§73, : :
~-NO’ charge. _‘ ‘ b . '
Twenty-four- duplicating nasters of student activities

- about energy in the past, present and future! Teaching
guide included with these six energy units,

i

‘Div¥sion of Science Ed cation. Environmental Bducation: Strategies for
. Wise Use of Ehergy. North Carolina Department of Pubiic Instruction,
RaTelgh, North Cafolina. 27611, c. Jo7s. | o

_ . Designed for\use. at all grade levels, therefore activities |
are grouped K-3, 4.6, 7-12, An appgndix contains charts,
glossary, bibliograp , checklists,

Bner " and Conservation Education: Activities for the Classroom.
rades 6-8). nesgxbgnd "Man' s‘Ehvironment GEIZ-S.W. Hamilton,
Suite 301, PortT:’ egon 25,00,

: This is a comprehensive mu i-disciplinary publication
‘in 8 looseieaf binder with 58 5P ific activities each organized
“around the headings of title, concept, objective, time, subject
R\ﬁtion d materials. , .

-matter, area, grade, implemen




‘¢ ’ B ' . . b

A Environmentai Educqtion Project. Energy. BSEA Title III, Section 306
o Topeka Public gand ParochiaI.Scﬁoogs, 1601 Van Buren, Topeka, Kansas .
66612, (ED 093 649) 0

Objectives are {isted along with activities that mget
the stated objectives. Teachers select only those approprilte
to the objectives for their students. e L

.0 . . . ’ g
. | | . 2
< o N

Fowler, John W., Energy - Environment Source Book. ‘National Science Teachers -
Associatlon 1742 Connecticut Avenue N,W., Washington, D.C. 20009. 197?.

of energy into their teaching. It is divided into two

Designed for teachers who Mish to mcorporate a stud
v lokes
. pach with many charts, tables and figures..

Materials Distribution; Center for Teoching International Relations.
Teaching About Energy Awarehessy 33 Activities. University of )

Denver, Colorado 80208. 1978, f’§ Fages, $7.95, .

. . ) 3
. .
L]

. <

Most lessons include an.introduction, objective,
grade level, time and materials needed, procedures
and student materials. . Some good ideas for short :
lessons. - - ‘
. A -

A

Minnesota.Department of Bducation, Ener ctivities for Jim

ior High Social
Studies. 640 Capitol Square Building’, 550 Cedar Street, St. Faui,
Minnesota 55101. 1977, No charge.

Seven well-done activities that can be easily simplified .
for use in upper elementary classes. Especially, good for :
value clarification in relation to energy use. (k. o

: . K . e B p

Smith, Stephen M., diwor Energy - Environment Mini Unit Guide, A
‘National Scien TeJEEErs Association, WoshingtOn, D.C.
(BD 111,,,664) . - o o

[

rials designed to stimulate decision making in young /
childre and to make teaching more interdisciplinary. It is -
filled with many activities :and guidelines. ’

(

% J

\ Superintendent of Documents. Energy Conservation: Understandin d -
Activities for Young PeogIe."ﬁ.Sl Government Printing Office,

Washington, D.C. . Stock #041-018-00091-7. 1975,

'« 20 pages; $.85.
e

This is a booklet that provides briof background infor-ation '
followed by suggestions for activities and projects that can be ,
adapted for teachgr use. The topig? are What, Is Bnergy, Energy
Conservotion, eg Uses of Energy. :

, : . A
yn A ., . ~

: L Iy 0 ' -
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) i U.s.»Departlenfkgf Bnergy _“The following are intordisciplinary' ) \

student/teacher materials in energy ‘available through the U.S.
Depart ent of Energy, P. 0. Box 62 Oak Ridge, Tennessee 37830
No ‘charge. - . - |

.A" . < . .

- N
N Brin ing Energy to the’ Peo le: Washigg}on, D.C. and Ghana.i
- Craaes_a,;‘, 1978, 6 pages. i . !

Four lessons that are primarily oriented toward 'ﬁ‘
social studies, The climate, location, energy depen- :

\

¥

Mathematics in Ener Tgy. -Grades~8-9 1978 64 pages:_

. : This unit is designed to infuse enquy concepts
into math. It deals with conversions, various statistics
. and  the manipulation' of energy units, such as BTU's, v
. watts and calories.

“ _-' Q__ganizing School Enejy Contests.
-
w ' k, _ Helpful brOchure encouraging the formation of

schqol energy contests. Guidlines aq‘ given as to
the p COSSes’ involved. :

.o.,‘ . ‘ ‘ . . : . .o ' ’
-Tip_ or Enemgxfsavers. PR N A

R Helpful - booklet filled with'many useful and ° “
AT ~ simple~way3\¢to save energy, Designed for individuals o
v, 7 and famibies, but also coﬁfains a teaching guide for -
. teachers to, help students bring these tips to the .
| ~ concern of the faursyt <y
L

O

~ - dency and services of t®o countries are compared. B
' Bnphasis on nap- and chart- reading skills, - “\)'
_ 'Bner Co servation Underst din and Activities for Young,.
. — 'Peo “Grades 7"§f 1 pages. .. Y. e
© o ‘ This pnit discusses the meaning.of emergy, its -
' -sources and limitations, and suggests consemvation activities.
Energy, Engines and the Industrial Revolution. Grades. 8-9. L
. .;377 82 pages. . . s ' Ty -
b This unit focuses on the period of 1700 1860 in the
.. . " United States. The contribution” of engines to the 3
.o a Industrial Revolution is described: o, -
negxy History of the United States. Grades 7-8. l978 117 pages.
C “This unit charts the grOwth of American energy use .”
' and traces:the history of the major squrces of energy
. (coal, wood -and oil) in the United States. ‘
F ) .
4 ¢
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. Hugh thi{i:fton'fbr Department of Energy. ''Energy - The American

. : . ) ' R a.
Transportation and the City. Grades 8-9. . 1979,( 46 pages.

¥+ This unit diséusses the impact the automobile | .
-+~ " " has had on small towns and how it influenced the ' ‘ S
" . growth of big cities, such as Los AngéTes.

A

FILMB, : ) T E o C e
% . o | : A\

The .Fuel Economy Challerge.' 27 wmin,, color, 1978. - '
. . . P L . ’ : v ' [

" Amron Nowak’Association for Department of Energy. '"Running on Empty -

’Tth filq\dgals with the,aut?mobile gnd'ways to conser&q,

energy. . -

Departiient of Energy,, Office of Public Affairs. VChallenge of the Future.".
* 29 mig,, color, 1978. . . I e

This £ilm deals with'the options that face. the United §
 States= A variety of different resources and the laboratories L
“where'they are being studied are examined. ’

- Bxperience." 28 1/2 min., color, 1978. - »

Thi§ film deals with enefgy'frgm a historical perspective - | o N\
over the'lastgzoo years. New resources. are also d;scusned. .

4 . B
. . ’ 13
"

"Owen Murphy Production. "Cons&rvation - Investing In Tomorrow."
' 6:25 min,, color, 1978. « L, e

¢

7 This film deals with some of the ways we can conserve engrgy.

. Owen Murphy Production. "Transportation - The Way Ahead.'" 7:45 min.,'

This f£ilm deals with America's dependénce on the automobile

" : : ©t
B

USDA Motion Picture Service for ERDA & U.S. Department of Agriculture - ARS,
"Sun Power for Farms." 12:23 min., color, 1977. . y

"*f‘ and the future. . ‘ L .

| e, ‘ | o |
fe This film deals with solar energy and its potential. It
' 'deals with various solar energy projects around the United States.




L TRACHER'S GUIDE

. = THE CARTOON qux SR (f, |

intfoauction o , IR o . ""‘]z

Tha purpose of the cartoon book is to introduce the objéctives of the |
-middle grades segment of the Energy Education Curriculum Broject. It is
- through ‘the use of the cartoon book that students will acquire the main
ideas that are further deyploped in the other' three units.

°
b

The use of a cartoon book format as an instructional tool 18 not new
to education, Teachers have been using’ visual depictions, especially poli-
tieal cartoons, to teach concepts for many yepts, As developers Interested
. in motivating students to learn more about erfergy, wa feel that a cartoon
book can help meet this objective. I is designell to be entertaining but at
the same time encourage intellectual thought gnd discusbion. We also feel
that the cartoon ‘book can facilitate student activitily in thj,clagproom.
school and community. \ p o e

Y * -

Althouglé the story takes pldce on another planet, the parallels to
our own are obvious. We encourage you to help your students see the connec-
“tions as well as make applications to their own lives.

. v .

. Th&ucargoon book introduces three basic objectivas. 'They are: 1) know-
.ledge, 2) participation and 3) imagination.

t4

. 1) “Knowledge :
' The knowledge objectives include . thfee concqpts related to energy,

They. are:
el .
\ a) Interdependence
- b) Energy Resources. .
N " . ¢) Conservation ‘ S

. a) Interdepefldence 1s the idea that people and events affect our
lives. How we live, what we thimk, and what we do.is reXated
‘to. how other people live, how other people think and what other
people do. Interdependence is also mutual need. We need dther
people and their resources. We need energy resources as well
as_the resources.of:our schools, homes, communities, “dur nation
and our world. ' :

. 1 i

\ .
v -

"Energy resources'" is defined as any sources from which we re-
ceive energy. There are man-made resources, human resources,
and natural resources (all of which are related to energy re-
! . sources,) Not everyone has access to the sdme resources and

| they are used and developed in different ways.

\ : .
¢) Conservatign 18 the wise use of resources. Using less of an
' endrgy resource is one\way to conserve. The efficient use of

enérgy resources is another way.

' ’ ] - V4

t ARy,
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S0 2) ;-Participation - ' )

. The participation objectives focus on decision making skills. :
- | Throughout the cartoon book characters. are seen participating in .
v, the process, bf individual as well as group decision-making,

3) Imagination - .
The imagination objectives encourage students to create and expand
their thinkingﬂabout energy, its use ‘and %}ternative possibilities,

"The Story o

. The story takes place on a fictitious planet called "Quantum'". The
basic theme of the story is what happens when the production and distribu-
tionqpf energy resources on the planet are halted. Because of this, people ‘ v
"adapt their behaviog to conserve energy. This gituation proves to be a ‘
learning experience for all and one to which we‘can relate.

The stor9 opens with a view of ‘the planet. Quantum s much like Eaxrth ,
in that many people are overconauming energy. This overconsumption is causing
problems for there is concerh about unequal diilribution ‘and the diminishing
ayailability of energy. '

To deal with this aituation the people of Quantum have elected represen-
tatives to make energy decisions that will affect everyone. There exists a
satellite called'the."Interdependence" wlitch orbits Quantum and serves to re~ . /
gulate the production, use and distributibn of energy resources. The satel-
lite is computerized and without it, 1arge-sca1e energy use would be impossi-

ble. ‘ | - . “l'.

The elected energy specialists who control the Interdependence®are intro-
duced. Their title is QuEST which stands for Quantum Energy Saving Team, "
Thelr job is to set energy use and distribution priorities for the coming de-

~cade, The members of the QUEST are:
! S '
1) "uega Watts" -- This character is a ecientist with great enérgy
. expertise, N
2) "Dr. Drat" -- This character is alienated and angry because of
the way energy is currently.being used and distributed.

3) 1" -- This character is the imaginer. Through Omni we can
eggqore different ways to view energy and alternative conser- .
vation strategies. a

4) "byad" -- This character is our decision-maker and gompromiser.

Dyad helps us to see the process of gathering evidence, con- |
sidering alternatives and facilitating bargaining and compro-

: mise. ’ ] “

. . 5) "Zoic" -~ This character represents environmental and conser- .

vation concerns. :
6) "The Incredible Bulk" -- This character representa overconsump-

tiOn . » (

-

. a
3 . -

'We see them meeting aboard the Interdependenpe; They realize that they
are wasting energy by traveling to the Interdependenceﬁ every' t\itge they wish . :
to meat. They decide to,go to a system of meeting via multi-media panels. .

-This way they can commﬂnicate with each other without leaving their homesa . ‘l’

< . . y
*- \ 4 \ ~~ \ v Gt 4*\ '
SR v | |




QuEST continues to meet via multi-paneds and their differing views on enengy
priorities become evident.

Zolc reflects about the conditions which existed on Quantum before the( ’
QuEST and the "Interdependence.", Omni imagines about all the different
meanings of tha concept of energy,

Meanwhile Dr, Drat becomes so fruﬂgéited that he decides to conatruct a
plot to take over the control-of the "InCkrdependence," He tricks the other

- members of the QUEST so that they will not be availabfe when he recomputerizes
the "Interdgpendence" redirecting e ergy resources from the over-consumers to

those in need, \ .

oo P ,

As fate would have it, just as he starts t¢ alte¥ the flow df energy
resources, a series of human and natural disasters renders the "Interde-
pendence" inoperable._ We now see-Quantum without large scale energy re-
sources, ' - ' L
. N %

At first there is chaos and panic. People are very dependent on en-
ergy and the crisis causes quite a shock. However, as time passes, people
begin to cooperate and conserve. Their- life-styles change and eventually
they realize that alternate forms of energy can be used to meet their needs.

The QuEST meets again. At first they comment. that their condition ie‘
only temporary for eventually the '"Interdependence' will be repaired. Very
quickly they realize that even when it is repaired, if they return to their
old energy habits, they will be right back where they started :

The story ends with the QuEST recognizing that the people on Quantum
have learned invaluablle lessons about energy conservation from thelr crisis.
They realize that the distribution,and use of energy must be more equitable
and efficient, Problems sill alwa#e exist and solving them will not be easy.
Everyone has learned a great deal, espec%;ll
ter of*changing people's energy habits._

y that conserving energy is a mat-

A\

[ . N h 4

’Teachi;g‘StratAgies

There are tany learning opportunities in the cartoon book The following
suggestions are meant to serve as a gylde for discussiog and activity. We
hope that you will build on these idefis and create learning activities which a
best meet your needs and particular classroom,-schopl and cémmunity situation.
These suggestions are also written so that students\?f varying abilities can
successfully participate. . v

ggges 1-35 Main ldeas -

.‘l. . Enargy resources and -use &\\_)/ S .. C
2, Ovaer-consumption ’ S a
’ 3, Interdependenfe ) ’
4, Différing opinions on energy priorities _ : T
Objectives - o : , o . \
1 : ' : .

1, .Students will be able to give examples of energy resotirces and use.




- . S . '
2., . Students will be able to identify examples of over-consumption.
3. Students wiu be able to define the concept of interdependence.

4, Students will be able to identify the differing opinions on the '
use of energy as represented by the members of the QuEST.

5. Students will be able to apply these ideas to thelr own lives.

Instructional Strategies

1. Students could be asked to speculate about the nature of "Quantum"
- goclety as related to its dependence on energy. How is this society
similar to our own? Ask students to write down examples of wayg in
which we depend on energy and discuss their ideas. ~

2. Have your.etudente make two ligts, one stating the benefits obtained
. from energy 'resources and the other disadVantages or negative results.
Discuss the examples given in the cartoon book andftho,e on their lists.

3. Help your students define the term "over-consumption.'" Alternative
ideas could include the wasteful or over-dependency on energy. in-
tensive appliances. What are some examples of over-consumption

.ghown' in. the cartoon book? Why is The Incredible Bulk an over-
consumer? Relate this idea to things they are familiar with.

What are examples of over-~consumption in the classroom, school

. -and community. Magazine advertisements often show examples of
. overconsumption. Students could make collages from these.

4.,  The satellite is called the "Interdependence." Have your students
define the concept and explain why the satellite is so named. Next
ask the students to pick out examples of interdependence from the
cartoon book. How are_the people mutually/dependent-on energy?
How does the amount of energy available and the amount charged for
its production affect the cost of energy to the consumer? Have
your students ask their parents what it costs ‘every month for elec-
tricy, gas .and oil for their home. Has the cost changgd in the
last year? What about the price of gas for the‘ car?’ sw have
price changes affected their life-styles? 7

5. The QuEST decides to meet via multi-media panels rather.than tra- .
vel to the ''Interdependence.” Do you #hink this actually saves
energy? What are examples of using energy to save energy? (

6. List on the board the names of the six main characters in the cartoon
book. What are the SwOblems inivolved in making group decisions that
affect dthers? Have your students imagine that they are members of

' the QUEST. Have several students role play a QuEST meeting. After.
. . they have role played, ask the class to iYlentify aspects of ‘group
Ve, dacision-making such as stating positions, the use of evidence, . ‘
’ " naegotiation and compromise.' What have they learned about group de-
cision-making and the problems invojved in establishing energy policy?
Relate this to the present aituatio§:in this country and the world. °

* * Why is 1t necessary to set energy pitlorites” fot the future now?
[} ’\..._._,—/

9t
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Pages ;—7'Mniﬂ

Idehs,_

)

Objectives o : ' o ' -

1. Students will relate the past conditions on. "Quantum” to, those

: potentially and'currently on Earth. . . o :

2. .Students will be hQ{:/io imagine a oyt the meaning ahd uses of '
LT

® '1. Conflict .
v 2. Im&sfg:@ipn and the meaning of energy

R ]

energy. S e

s

- .

Instructional Strategles

1. Zoic reflects on the historf of Quantum before the "Interdependence"
and the QuEST.’ Discuss with your students the feasibility of Earth
experiencing wars over energy. Can they ever imagine a time when

~ our world would go to an international energy policy board? What

"’ : would be the advantages and disadvantages? What are their feelings

about mandatory conservation laws?: What laws would they want to '

gee passed 1f any? How would they propose these laws be enforced? -

2. Omni talks with others about the meanings of "energy." Using what
heé says as a base, have the students write down or share verbally
"{magined" thoughts about endrgy. Studants could do a survey of
their schoolmates, othér teachers and Mmilies, asking them what -
energy means to them, All ideas should be encouraged. The survey’
results could then be compiled. “he point is that there are many
different:ways to think about energy. '

Pages 7-12 Main ldeas

1. 'Decision-making T g ~ -
2, Conflict -

OﬂjectiVes’

1. Students will be able to identify examples of decision-making.

2. Students will give examples of conflict over energy policy seen
in the cartoon book. ' . i

3. Students will be able to relate these 1de7§ to theig‘own lives.

A

Instructional Strategies \ o s

1. Ask your students why Dr. Drat is so aggravated with the members of
the QUEST. Why is it so” difficult for the QuEST to make decisions?
Relate this problem to an example occutin® now such as the debate
over gas rationing. ' ’ ‘

~ decided to take charge himself. What are the advantages and ‘disad-
//;/‘"\ vantages of group decision-making and individual decision-making? . .

-3, Dr. Drat.daéidas-to "take from the energy rich and giVe to the energy ,
' poor," Discuss with youxr- students the ‘'unequal distribution of energy
resources on Earth, Some students ‘could be encouraged to do research

. , ) . ¢
. ) ) B ( , ) L)
S ) . . . b g &
: Sy \ . . W d
. » .

2. Dyad goesn't want to‘act without conqulting the others. Dr. Drat has \\\&N'
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e

~on. & country where energy 1s not readily available. How are’life—
styles different from our o¥n? Ask the students to offer suggestions
for making more energy resources.available to those in needs Discuss
the problems of cost, transporta on and adaptation from coyntry to

country.
. ' [
4. Given our present situation on Earth, it is highly. unlikely that one
' et of circ tances could occur to halt the product!ﬁn, use and dis-
'.. " tribution of e\ergy resources, However, .even though Quantum's situa~

tion 18 fictitious, it is one we can learn from. Discuss with your
' students how circumstances over which we do not have control can affect

us and force us to deal with ene shortages. Factors such- as wars

) - and revolution, lack of’supply, prite, lack of knowledge, embargoes,
strikes, etc., do affect us, How do they feel about these situations?
Have r students write their own scenarios about what would happen-

arth i1f energy was not available, How do they think people would

eact? : . ) r

S

' ¥ : 3
Pages 13-16 Main Ideas -~ ' .

] - - .
1. Decision-making o T 0
2. Conservation )
( 3. Cooperation

g

‘Objectives ' . . -,

e
" 1. Students will be able to pick out exgnples of individual and group
decision-making about energy use. .
2. Students will identify examples of cooperation and cg_gervation.. .
3. Students will offer suggestions of ways they can conserve &nergy.
4, Students will summarize what the people of Quantum are 1earning
from their experiences. -
Instructional Strategies . - | N -

1. Have your students identify the conservati{n measures bei;§ taken
on Quantum, Have your students offer additional conservation stra-
tegies that they could use. What are the costs and benefits of
congservation? How has life changed on Quantum and can they see
t;hese‘ch&nges Oﬁpurring in their own commﬁnitigs?

2. The people op Quantum believe that their situation is only tem-
* porary. Do ou think our current energy situation is temporary?
Mhat.happens to Quantum remains an open question. Have your

students werk individually or ip groups to write a continuation
of this story. ‘What will happen”if the "Interdependence" is.not
repaired? What. will happen if it 1s? :
J
3. The main point on the last page af the cartoon book 1s to help

A

students Jealize that people make the difference. Decisions
. about enefgy use and resources are ours to make. What are the
QuEST and ‘Quantumites learning from their experiences? How is

The Incredible Bulk acting ds a model? Have your stydents out-
line their own energy conservation stratqﬁies. How cln-they

= ' ' L B , f

A
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convince qthers in their school, family and community to conserve *

energy? 'Help them write strategies to do so. Chgck with your |
¢ gtudents every week on o¥eir progress. Discuss with your students
~ the costs and benefits conservation,
. T |
Additional Activities | o
1 , : , ‘ -
Objective - : ' . o \//ﬁ}fff.\
, . o P
1. Students will create their ownllearning opportunities from the .
”~ cartoon book ' . ¥ ; \
% : o “/ . . A,
Instructional Strategies : o : - \ v ‘<
i - B
1. Have your students draw theif own cartoon plctures ar stories,
*  either with their{%wn charaqters or thoge from the cartoon book,
How are their stories similar and different from the energy situa-
tion on Quantum? On Earth? . \
?,. 2, - Ask your students to pick ‘one of the characters in the cartoon book

* and write a story describing their energy habits and 1ifesty1e
What attitudes about energy use, produ@tion and distribution d
their cho‘pn ‘character reFresent? .

-

.~ 3. Discuss with your studerits what would have been the<i;kure 0

4

Quantum had the "Interdependence'" not brqken down. What declsions

would have been made by the QuEST and hzs\wguld they have been im-

plemented? Relate this to the implementation of the#.S.\and other
+. countries' energy policies. ) . \

There gre several terms use in<“the cartoon book thst'§our students may

ne¢ed help*with, Discuss wi‘h your students these terms and the meanings they

have as related to the story.

1

1, abzédant - well supplied, mbére than sufficent ‘?
2. abuse - to misuse, to hurt by treating badly ' .

'3, consumption ~ the using up of resources, goods or services

"4, Jdisable - to make unfit for use , »

5. 1inhabitant ~ a permanent resident ¢
"6, 1institute ~ td set up, to construct. A place specializing in
- advayced. study in:technical subjects.

+ 7. pyramid - any structure with a square base and four sloping

triangular sides Yeeting at-. the top, as those built by the
‘ancient Egyptians’ for royal tombs. Some people believe that
the pyramid shape signifies power. ' ‘

8. restore - to bring back to a former or normal condition
9, systefm af distribution - how goods, resources or services are
divided”’ among people and‘regions, o )
IS X ' . 9 3
. ] '. ‘ v ‘ " s . / |
. ‘)’ 3
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g . LESSON ONF: o YOU IN mmm\ AMTRICA | | 4 \
.t ' . . . _. - - ( | . .

. . o o TEACHER 'S¢ CUTDE | | '
. \ o

. . s L]
\ "‘é S
» L . €
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~Introduction: | . .

. : . o, .
These three lessons are desighed to fit {nto the repular curriculim
when. Colonial Amerlcan history is the comtent areca. Usln this focus

* students will apply the condepts of{;ntcrdcpondcncc, ener 'y resources Sl "
, and conservation to Colonial Americ Students’ wild also relate these
' deas to teday. '
v This first lesson cevers the three concepts mentioned and asks _
' students fto use their imaginations in considering what it would he like
forathem if they had lived duging the Colonial time pcrlod Students
will become aware of energy dependence and interde endence” and how it
relates to their lives today. Students will he asHed to explore*their
own opinions- about anrpy use during the Colonlnl eriod as compared
. with today. _
Objectives: I . :
. . . . - v . b 4 “
4 1. Students will bc able ‘to jhag1nc what their lives would: be
‘like if they had lived during the Colonial period. * .
| S ol ' oo
_ ‘ - 2. Stutlénts will be able to compare the energy resources avail- -
R able during the Colonial time period with those of today. '
, N '
' ® o 3. Students will he able to recognize the interdependence -among .
' - family members and the natural envxronment during the
Colonlal period. '
14; Students will he .able ‘to compare and contrast dependence and *
\ interdepend‘nce on eneray rcsources during Colonial times
with today.
| Time: 'One to two days. . | -
- z Instructional Strategies: | , _ N
o . A
// 1. Review with your students those arehs of North America that '-l L
“*were claimed by mapy Turopean countries. *Focusing on the , %
_ ‘ English colonies, ask your students to state things we have ' t
o S ~in-our culture that have been passed down. Things such as -
' ‘ ‘  family traditions, religion, language, belieff in democratic ;
e - freedoms and our cconomic system covld‘he examples.
Ty 2. A8 an extension of Activity #2 you may wish to have some ,
\ .. students trace their own family heritape and share their
. . * - findings with the class. Some students might do 'research
\ o _ on a ﬁarticd1ar culture which has passed down §ts heritage. :
“. ' N *» (Germans, l)utch or particilar Fnglish families could beg T
' ' investigatedo A few days hefore this lesson and activity ., -
] ~ . . . . .. .\“‘_ ‘ . 4 . . ‘. | | - .
. s :/z . 'JU . | Lo K
. SN Y A N ' ' '
- IS , - :




‘1
oy N
S ) | |
‘ask your, students to find out about their family history

if they can., If they do not know and cannot find out, L . .
have them_ma&e up a family tree. e - _

, ; ) .
: 3% In Activity #2 students are.asked to use their imaginations -

T aboué what their lives would be like if they had lived during i

' - the Colonial time period. llelp students to make possible : .
: connections td their bwn family members as-wellias make up . -
jobghaﬁa‘lifgstyles that would be appropriate. For examploc, )
a student*s-father may like to worlfwith his hands or with S,

wood. If he had been living during the Colonial time périod o
. 'he might spend a lot of-time making furniture or building . -
. .onto tﬁeir'Colonial home, - : ” { o

Y

4. Discuss with your students all the jobs Colonial Americans

had to do. They had to depend to a great extent .on human

. energy. How would their lives be differcnt than thqy are

todgy? In the discussion students should hecome aware of .

the interdependence that existed for Colonial fanilies. '
relate this idea to thc'depcndence that Colontal Americans

SR . had with their natural environment. Students should be able

s B to make a list of Colonial America's ehquzhiesourccs..

(53]

6. . You might wish to obtain drawings of Colonial American scenes ,

« showing the use of thesc energy resources. Students could Ise _
asked to exifine these drawines notwting out tle energy resburces . _
being used. Using these drawings students could discuss the '
dependence’ that, existed on resources found in their immediate
‘environmgnt. : ' ‘

7. Discuss with your students the differences and similaritics of .
Colonial energy resources and those available today. In what 'Y
ways are the similar resources used, produced, and distributed I
T -different1ly? Illow have their lives heen ffected by the pro- _ 4
" 7 duction, use and, distribution of the cugrent energy rcsources . . ]"
: such as ebectricity an%_nuclcar power? J- v : v

- ' 8. You could go one step fulther to talk about the: future of energy
o : resources production, use and distribution. If you have used
\\‘\~_______ : ‘the cartoon book "Quantum Conserves' you could use some of the
, “ideas covered there. Some students may wish to do research on
: ~ future energy resources comparing and contrasting Colonial life
S J W%ith the future as well ‘as present conditions. How will life-
: - styles change given-future energy possibilities and use?
- - . .‘ ) . r R '
%, Activity #5 will help the students kecome aware of our engrgy
dependénce 'and interdependence today. Using the Colonial time - L/
period as a reference point, they will see the similarities and - ‘
_ differenc,s.-,Discuss'with‘your students .the benefits anhd dis- ' .
. .. advantages of Colqnial 1ife and life today as it relates to
) : : enery] lability and-usgs Encourage them to think about
how 11 changed hecaus® ‘of energy, resources.

/“ ; |

fe h
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10. As an oxtension activity students could do research on
: hours spent and enérgy used doing tasks in Colonial

America. They gould construct a plme-study ‘chart for .
¢. then and now E{):}see how time is rclnted to energy

resources andTuse.  ° !
TR .
Stydent Assessment:” Correct answeks for %e assessment ingtrument
.~ for "You in Colonial America" are: ; .
: 10 A, 20 B' 303-,‘ 40 A, 50' B’ 60 C i ' €
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smnnm ASSESSMENT

. . ENERGY AND COLONIAL AMERICA ) S |
. Lesson One: You in Colonial America ) | . -
‘1. - The main energy source for .'heating anr cookingf ixn ' '
. - - colonial America was . N
. 2 A.. wood. ,
B. solar. , _ v S o
» C.. coal. ) ' ) . N . “: . - ) N . .‘ R J -« '
L - D. oil. . _ - ‘ S
2. Compared to, families in Ameriea today, familiesjp1 - S .
colonial America used e N . - ' '
b _;A.- less animal energy. 2 . o e
N B. - fewer energy sources. " R . o
. - C. less human energy. e R | _‘
l AN D. more energy sources. - : S
N . .
to3. Which of the following is the best description ,
R N, ‘of interdependence between families and the environ—
' \\\ ment in Cdlonial America? - . : v . o L '
' ' ) » »
'\ N A. . Families were independent‘and did not require . :
w AN energy resources. .
'\\}B.- Families were very dependent on energy resources .
. found in their immediate area. . .
( C. TFamilies were. very dependent on energy resources ' - ' '
. g . [ .
-+  found in other countries. '
D. Families were indepqdent and used bnly their own
human energy. .
. , 4, ' What gources of energy were'g;ailable to séttlers?

5.

NG

. A. wood and water - . . “
'B. coal and wood S )
€. animal and steam ' ¢
D. - human and coal ‘ ) : )
o . .
Which of the following is an example of family indepéndence-
in,¥olonial America? _ . 2 ' , o
A. Tamilies needed each’other. ' ;o o v
‘B. Many things needed for survival ﬁpre . %ﬁ
¢ ' produced within the family. ‘ .
C. Families traded or purchased products ‘
within their commpnity. A P
! D. One family 8 actiohs affected the commupity P _ - ;Ai
. o i
The chief source of light in Colonial America was . . / p {‘iﬂﬁ
A. light'bulbs. - | y C e L e
B. - wood fires, o _ L Lo
C. “animal fat. . ' . ' = S
D. ocoal lanterns. ¢ ° o e ‘ )
. . 50 ) . ‘
Y (‘-‘: " ‘ A\ o |
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~ énergy resources in’ the gro _
sources is the main concept taught. There are no prerequisité skills, .

| | K . \’ ) ) . ’ - L A | - b
_ LESSON TWO: ENERGY RESOURCES: MANUFACTURING AND ,
" . 'RANSRQRTATION'IN THE COLONIES (.~ ~
LIPS P ' . . ‘ - v ‘
o . ... TEACHER'S GUIDE / | .
'Introduction' ;;_t S v N X | -

Lesson Two will help saggents become aware of the ¥mportance of
of the American Colonies. Energy re~

needed for this lesson. A basic knowledge of Colonial life and the ,
lack of technology there would be helpful. *
L N

o 3jectives. o ."'5;, R

1. Students will learn abput thedfrowth7of manufacturing in
the American Colonies;- : .

.

-t
A

2, Students will be able to- identify inh1bit1ng and promoti g

factors of industrial growth. .

tudents w111 recognize the importahce of energy resources
kt n promoting the growth of manufacturing in Colon1a1 America.

4. 'Students will 1earn about transportatlon in the,Colonies.

5. Students will compare energy resources used for travel
in Colonial America with those of today

< { - S ' : :
Time: One to two days. =~ - PN : - s

Instruct10na1 Strategies

S

1. Act1v1ty #1, is de51gned to help students think about how
energy used for manufacturing affects their. lives.” What
'things they play with is only one example JYour students
: could be asked to write dewn'what other manufactured pro--
" ' ducts they use every day and what energy resources are b
needed for their production. o o :
2, Activity #2 is a hypothesis forming exercise. Encourage =
« . your students to think of all the reasons they can why
- manufacturing wdas slow to develop it the Colonies.
an extension exercise students could do theif own research
- .on.these or even trace the develgpment of a particular
.« . industry started during Colonial times. Possible 1ndustr1ef
A could include.the” weavgng, hatmaking, shoemaking or baking
'industries. \

‘3.' Discuss with your students, th05e factors limiting and aiding

* the growth 3 manufacturing in Colonial Aferica. You may
> . - need to exp. ain these factors. in greater detail. Emphasize

@

" A
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, . vy . Coae L - P‘:‘;f-‘“— )
. ¢ ) . . he . . . o . O .
. v S the dnterdependent nature of these: factors. Poview with your )
‘ ' I . students the few energy resources avnllable to (‘olomal sAmericans i ’
» ' and discuss how:this- wad a major factor inhibtting industrial '
nfowth ' L -

. - ‘

4. .Ocodbr the puzzle answers for Activity I3. Ask students to
give cxamples of the factors limiting and aiding gpowth. What
. . Taw ‘materials would he important? Ask fhem to make a 'list or
. verhally suggest those energy resources that they feel would
ol contribute most to industrial developmcht. Would they intlude
fuel, and if so why, Discuss the importance of energy resources
. to the prowth of manufﬂcturlno ) S .

LT e 5. Ask'your students to solect a .country today that does not-have
' casily available cnervy resources Avoid the stereotype of a
“backward nation.;' - Many A51an, African and Latin American
v . “countries are develop1ny Much of their ahility to develop
» ' “an: industrial. capacity rests on the fact that energy such as
R ‘\' petroleunm is very cxpensive today. We had coal, which was cheap,
-~ ... even by past stardards. Have your students research a country's
«  >.energy . needs aqﬁ the problems they are expericncing because )
energy resources are not available, $tudepts should share their
findings with the glass.” Arain, reinforcd the 1mportance of
encrgy resources to development. , '

')

e 0, The section on "Colonial cnergy resources and 1ndustrgrl growt .
g T focuscs on the mining industry and the use of water pow
: ' ’ mill industrw. Other small industries ‘could he 1nvestlnate s
;such as ship huilding, the transportation of agricultural pro-
“ducts and the beginnings of the . textile <industry. This will take
/ them into the early 18500's but @ill relnforce the importance of
enerny reson{fce and development . S L
« { - y :
7. Studénts could be asked to think ‘about how the development of
-< manufacturing, as, small as it was during the Cdlonial times,
.o ; affected the desire and ahmllty of the American colonists to °
; " declare their independence in 1776, Wanting to he ahle to pro-
duce more of their owh goods and heing able to ohbtain cash from
the pgoods they did manufacture and export, contributed to the .°
S sp1r1t oF independence. ¢ . ' . '
o ) ¢ |
.. Activity #5 could hé. expanded to 1nc1ude world travel or travellnp
they do with their families. They could he asked to relate’the
idea’ of energy resources and transportation te the products they
. : can buy in 2 store. Their community's dependence on transported
goods could also he discussed: Future possibilities of energy
resources used in travel could e investlgated i.e., the electric
-car. llow would this innovation affect them and the world situation..
R :
,Student Assessment: Correct answers for the apsessment instrument for
' "Energy Resources: "Manufacturing and Transportation in the

_ Colonies" are: ' o .
1.&0203.1)43,51)613 .
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\" . STUDENT ASSESSMENT R

ENERGY'AND‘COLONIAL AMERICA"
."'

. Lesson Tyo: Engrgx{keaources Manufacturing"and Transportation |

a

1.

2,

3,

4.

5.

6.

s . *1n the Colonies

*
]

&
Compared to today, transportation in' Colonial America

could best be described as o -
) - / ‘

A. less difficult.

B. more dependent on oil.

C. less dependent on animals.-

D. more time consuming.h ' v
A Colonial American wanted to start a manufa turing business. -
Which of the following was available to help the business?
A. good transportation ) )
B. ‘techngcal know-how N
C. demand for manufactured products . g R

D. mercantilism

e

A Colonial American wanted to start a manufact@ring busidess.

Which df the following made that difficult? -

A, great demand for manufactured products

B desire to be less dependent on England

C. increased immigration : : . ‘ ,
D. -few sources of cheap’energy :

The trdde relationship between ‘the’ Colonies and England was
called

A, technology. _

B. mercantilism. : | ;
C. 'immigration. ' T

D.. manufacturing,

The energycresourde used in manufacturing iron during Colonial

. times was ' .

y .

A, water.

B. steam,

C. bloom. .

D. charcoal. " v

The mining industry grew in Colonial America b:%huse of the
availability of

L4

A. ships.

B. charcoal.

C. grist. ‘

D. water, B ’
r-
Dy

™ “




]
»

| WODEN WORD POZ2LE:

]

!

) LTS To THE

‘e

.

B MQNUFRCWZ\N G

R ]

PR o
. ROXeEANXEROABD> ME

AERLEOLZHHAH MW ED

s manAD®mEOMCALD
T avwknzzzROKMEITEE
. ZoHOoCARERNSO<LNO
. ELTS <HREH < AN
A NI.ECOISV.G\HK‘CAU

HAaZE>DOKRHRBRODXIO

HOKHMMKREKHXD>PHODNIZW |
D HDREAS D KIEHEE

OHRDODNMOURIRAUVR

C HZCOR RSO N0

DOUOL X NALEEO LN IO

X YOZIXOA BB

TS Z2Z N LKROD R E MR
FANRZ-NS24QARKEHRZ
MuEREOCANIZO =S ¥wIDK

WIDEN 1N THS TU2ZLE ARE “THE -

N

S FROM ACTWITY

ﬂ”

. ONDERUNED  WORD
‘#'3. THEY MAY GO

(

_ OR EVEN

@ CK “THEM OUT

¥ e

FORWARDS,

uD  DOWN

~
i\
¢

’

{
A

BACKWARDS |
"DIAGONALLY . CAN You



)

{
N
\
7.
®

\

’

;

r

M
o * .
9,
“
f
!
e «

RDS. FROM ACTINMTY
DOWN, ‘o EVEN

< .
v >3
m W <
2 o o w<E e e
O. L G .XE.IOFOVLMUN.KLJO (2 Iw m
R\ M DD M <D X =M M ﬂ - F
. ﬂ N CHmHANHOXONZOND I o ~ .
6 IZRTUKKY%.BDWHII - O .
. — e M T O T O RS . w
Y N 2- mMBEARAMZE<OT OB X w G ——
. . ORI OZTERON A0V EA 2 y e
E. U A AR NEANEOD RCTO ‘N N ) M,.O
) > T .
et T w ; memwmmwnmwwMMA 2 pre — A
. . R RN - O . Vol
| _w . O 9 oM< m R M E e _ ”C ./c .
; ‘ v C . ANMNOXEAMORTEDAHREO D-
z ,, F )  DoH<dHRAMEADAXERZ N /s Y' U
8 © - SIIZZTIZNSIINES E O (>
: . ' STOTOHOUN W o
& Fuz SEEEEEE S W w3
’ o 3 ' - ’/
W‘h m M . > . w m 0
- o m— ) = - ‘ 3 : .
22 - jBesgd
== |




1

§

v

¢

>

(D FR PZZE O LIMTS ...

By —

"

»

HOMMAEZI>XEOQHD> A

=

- LEEEEE L

ZoHACARZm > O4n
TEEEC TR
ZHEOOHM> O IO«
HRARZS>DO0ORRHEO DT
HOHMEHENXSHOD ™=
HDOHDODERE A" D kil M
LORD>CORIRMAOMM
H2COMEMZO N E®NE

DO < A€ RO €W

EZroANHXEH
=S V<O D> R
B2 = ek

@DELWONWUSH

LI 4

(ENERGYRESOURCEDY

L4

® PR W22LE ON DS

&

2

I HO MO >
HXDHDNM
CZmrMHH®

o
HNDHDMYM> el R

- Ac Al SIS ol

BS>AzTANM
G/mJ.EG.H
e W3 B > ot
= C X E - b

=z <O o I

M TO > LT

— =D zano .
2D % | e M
X o>l o =

R~ [CRS)

© v A iz o 3 -

O
[TaY

Z=mmoom
o B4
WX M Z > s

&

<L EMZOO o4
. <

=

ZHDERXYDO O
ZTOoOXOUOUONMON W




5 ¢ ; . . .
i ' &
-t ' .
’ . -~ : . n ) ' \ * . . v
N A EL R : , —~ . (i - ’
“ - ¢ \\ :“" I v : ' .
» . B LESSON THREE: * SELF-RBLIANCE  ‘
' TN & .
B TEACHER'S GUIDE . . u
.qIntrqguction‘:' . N ' | & ‘. .

This lesson employs the conéept of self-relianceiin obtaining ‘
energy resources and.conservation during the Colonial’ period. dents
“ will become aware that although Colonial Americans had to depe:%jzn

« their natural environment for energy resources, the;g:;re'self eliant.
ta

Colonial families had to depend on themselves to ob the needed ,
energy resources. Also in this lesson, stu ents,will learn about —~ q
group decision-making. Students will have an opportunity to practice, .
group decision-makkng and relate those skills to energy conservation
strategies today. There are no prerequisite skills needed for this
~lrsson»a1though role playing experience may he helpful, . .
] : 1 .
Objectives: " | \ . oL

1. Students will learn about the co#t)pt of self-reliance,

2. Students will'relate‘the conqepp}Of self-reliance to energy
: use during theColonial perio%. ’

' 3. Students Qill apply the concept of self-reliance to. energy
’ : . conservation. :

4, Students will learn tﬁelsteps of group decision-making.

%5, Students will make group decisions concerning ghergy use

[] ! N dea)' s '
. ¢ yo \‘ ..
_ Time: Two to three days. . / )
o thtruCtional.Stfﬁteéies: ’/// 1- i ,

d ] . N, P
1. Discuss with your students ways in which they are self-reliant today.
- . Point -out the importance of this value and the reasons for its
w7 practice in Colonial times. Examples of self-reliance in
- Colonial America can include a family providing for their own
- . .food, making their own clothing, chopping their own wood for
‘ ' heat, and clearing their own farm land, .

2.© Go over the steps of‘gfoﬁp decision-making with your students. 4.
Using the family car situation discuss with your students the
steps/thq family takes. Ask students to pfovide cases from
“their’ own personal experiencé about decisions they have made . -
using one or more of these steps, Raise an issue with students,
» possibly one ghe student council is considering, which reflects
‘ ' " a great deal of differentiation across students. Talk with ~ :
y . them“N the complexity of making a group decision, given - i ‘.
. > the d rences in preferences and prioritie% ' '

Gu

”
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- 3. Next introduce your students to the role play activity in e
5 Activity #4, You may have to help them get into g§oups and L
,adapt roles. you wish you may write up de¢scriptions about -
- the family membe s for each group. These'can he the sgme or
. different for ea group. It may help to give persopalities’ ~
.. to the Colonial family members to help the ‘students get started
'with their group decision-making. For example, different
« family members may want to do sqme of thg tasks on the list
- but start out refusing'to do otHers. Pat rs or ::;hers may

') take leadership roles and try to "assign" the childydn certain
« | tasks, Emphasize that everyone should have a say 4f the 'group' g
decision is to beé truly group oriented. Conflict may develop
- put the students should try to work it out, When the students
<<E:ve finished, discuss with them how each role play worked out.
elp the students realize the difficulties that can arise and .
the Benefits to be gaineq in the proc ss of group decision-making. .

4, Discuss with the students J‘B different types of energy required _
for these tasksvand their answers to the questions in Activity 04 . N
5. Have your students participate in another role play and group-
3 deci -making exercise for a family today. -How energy is used
in a family will help them practice group decision-making as
well as hecome aware of conservation opportunities. The questions
that accompany Activity #5 will provide students with opportun-
¥ ities .to examine -their own thoughts about energy dependence,
self-reliance and interdependence. Question #7 can be used to
-have your students develop conservation strategies for their y ’
clas%room, schogl, home and community, Students could be en- * ! o
catiraged to come up with suggestions of ways to implement their
ideas, They could write letters, talk with administrators and /
other studeuts and/or draw up plans and lement conservation in
. _their homes. Energy savings resulting“from their hrticipation
&' “should be noted. The benefits and costs of such conservation |
should also be discussed. How are their efforts at ‘conservation -
demonstrating the concept of self-reliance,

13

[

Student Assegsment: Correct answers for the assessment instrument for
"Self-Reliance' are:
le A’ 2A B” 3' B, l’ .B’ 50 C, 6. C

. . i ‘.",' ”. | . “ | N V 4
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S ' . v STUDEN'I‘ ASSESSMENT = S . o

1. Selﬁ-reliance‘ln Colonial Amefica 18 best shown

. ; ) . Wl .
. ' ‘ e [ ] ' . . ..
o T

0' B Q'.'_.
ENERGY'AND CQLDNIAL AMERICA .

"

Leap_on Three:LSelf-Reliance e ' o e

in which of the following examples? . ” -

A. A family “came to the . . T
" colonies tqg "make it on ige own." - Vo
" B. A farming family shared tools with
g other farmers,
C. A craftsman came to, the colonies to
receive free supplies. , _s
D. A family came to the colonies ' ‘
for(religious freedom. . : -4

2. Golonists can be described as pelf-reliant because
A, they were given free energy resources. B
B. they had to depend on themselves to get .'
energy resources.
C. electric companies provided heat dnd light.
D. England provided transportati n to the colonists. “

3. A newly settled family had to decide Yow much wood they S o 5
were going to cut for use in the wint@r. They asked their
neighbors how much wood they had used the previous Vinter.

This action is an example of . _ '
A. making a choice. ' 3
B. gathering information.
. C. : examining th® consequences of a decision. - .
N ' D.. stating alternatives. B
b, Compared,to'today, the colonists were ' \ , g
A. less self-reliant in their energy use. . y . !

" By more s¢lf-reliant in their energy use.
C. more dependknt on techndlogy.

4+ . D. more dependent on energy resources from other countriés. ' W
c
5. Which of the following ‘energy resources were available v
to Colonial Americans? . , . b :
o . .o \ {
A. animal, wind, coal r ‘ l
B. animal, ter, oil S —
C. human, animal, water \ _ . e :

D. human, water, coal |

&

,6: Which of the following questions involve stating alternatives?

A. How much wood do we need for the fire?

B. ogwants to comprofjise? °
C. Wh 9 other sourcg of energy is available? Y
D. - How much energy will the fire prbduce? - ' -
. N ‘ '
» l' ’.,\ ,
P




o . - ENERGY AND COLONIAL AMER&C# ¢
S co L ADAPTATION LESSONS FOR o
:‘ S | " SCLENCE, LANGUAGE ARTS AND PRACTICAL ARTS :

° ©

These adaptdtion lessons are designed to faéilitate cooperation ‘among
teachers on energy. education, The first set of adaptations .focuses on our
o dependence on energy resources. The second set deals with the concept of
_ ' ., self-reliance and energy conservation. The third helps studeats to recog-
" ;‘ nize how energy resources affect the industrial growth of a society and
/ how that in turn affects life styles. s

*e W

w

/ . ADAPTATION LESSON: DEPENDENCB ON ENERGY RESOURCES o .
: . .t _ . . _
’ Idea. The idea in these lessons is to help students recognize the o
importance of energy resources in their own lives. This dqpendence, as
, well as the degree of dependence, will help students become more conscious
¢ of how they use energy resources. - e :
_ Objectives: , .

i

. , B »
?; Students will be able to identify energy resources they

' depend on.

¢

2?“;Students will be able to recogpize the degree-of this
. o ‘dependence and how it affects their lives.

3

Science Classes. Science classes can ‘provide unique opportunities . . (\
B for students to learn about energy resources. To help students understand
how energy resource availability has changed, provide them with the list
of energy resources used during the Colonial period from Lessqn #1 of this
chapter. Ask students to compare these with those available today. What
‘are the impacts on the natura}\inviroﬁment of the use of today's energy re-
“gources? Students could list ways they are dependent ‘on energy resources
and”compare the dependence on the environment for the Colonial family and
- families todgy. L ‘ ' '

Language Arts. Colonial literature depictinh life in the 1600 and
1700's can provide an opportunity for students to identify energy resoukces.
available at the time. Current literaturd can he used as well, Students
could compare the energy resouptes available as well as the dependence.
. Ask students to write a play w th characters from Colonial times and today
. talking to each other about energy resources. ?hey should keep in mind
the comparisons and ctontrasts of society's dependence on energy resources
for the two time periods. Students could also debate the t pic of: The
United States should become less dependent on foreign energ$ resources.
‘ B - - |
. ' Practical Arts. Ask students to identify the energy resourees they
' depend on today. What appliances and machines do they depend on that use .
energy resources? Have students construct or make something without the
v ‘use of electric tools or a machine. For example, students could learn o\
. to s&n thread and weave cloth, build a bookcase without electric power \
' . tools, dye cloth with natural ingredients, cook dver an open fire or even 4
de laundry by hand. How have today's energy resources. changed the way ’\}
people live? Do they think this dependence is beneficial and what are
thr costs? _ . ' : - »

]
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\ | | e - : _
ADAPTATTON LESSON: “ENERGY RESOURCES: MANUFACTURING A}
. o & T ‘
Idea. These fdaptation zossone focus on the idea of industrial
growth and transpartation as related to the energy Tesources & a11ablc
i .Students will comparc the ;i?k of energy resources durlniaColo
ove

BN
TRANSPORTATION

times to those we-have ‘tod Students will'recognize the importance

- of energy resources in the lopment of manufagturlng pab111 7_and.
transportation.
L Objectives: ' | o ‘ ‘

1. Students will recognize the importance of energy regources
to the development of manufacturing and transportatlon in
SN ¥ a communlty, our country and the world, y
’ Science Classes Select one energy resource and have your students
_tracé its use and devclopment from its beginning. What technological
adaptations have been made and how have scientific developments contri-
buted to the growth of industry and: tranSportation in this country; and
"world? What future scientific breakthroughs can your students identify
that would benefit. industry and society in r¢lation to the use, produc-
tion and distribution of energy resources. For example, dlscuss the
innovation of the electric car. Students could be encouraged to do
research on such technology and.-how these efforts will affect our
ability to produce and use energy resources more efficiently,
\ : .

Language Arts: There are many pieces of Colonial literature that
focus the lifestyles of pegple as related to the jobs they do and the
tec ogy available at the i‘ﬁ From a story they read, ask your stu-
den o compare lifestyles during Colonial times with another time
period. llow have available.energy resources affected how people live? ,
How have energy resources changed the jobs people hold? What is the ”
relationship between the growth of industry and lifestyles?

. L

Have your students write a story about traveling in the Colonies.
Encoura&e them to imagine what it wouid be like and write a creative
piece. llow does what they write relw e to the use of engrgy resources
and transportation facilities? . A o

v, Pratical Arts: Students,should select one 1nvent10n\pr commonly
used technique that has facilftated industrial growth. Have students
identify, the energy resource used and how cnergy has changed the way
people Mve. “Tools, home appliances and other labor-saving devices

" could be ;:am1ned in relation to the use of energy resources and P

lifestyle

¢

-~ .




cal processes involved in making soap? llave students compare this

¢ * - ‘ ' :

'ADAPTATION LESSON:  SELT-RELIANCE AND ENERGY CONSERVATION N

. "{. ) '} .
Idea. The main-idea infthese adgptations is for students to
recognize how the concept of self-reliance can be appid to energy,
conservation strategles. Students wil examine advantiges and

_disadvantages of self-reliance and conserwgtion.

. ‘ .\

-Objectives:

T oy ’ S _ .
.1, Students will: be able to define the concept of self-reliance.
"*2,' Students will be able to apply that concept to energy
- conservation., .
3. Students will examine the advantages and disadvantages of
self-reliance and energy conservation., : -
4., Students will_develop,conserVatio% strategies. o

¥

* Science Classes. The first two sections from Lesson Two of this
chapter on "Self-keliance' and "Energy d Self-Reliance" can be used
to introduce the concept. Using a list of energy rcsources available .
today, ask students to.state ways in which they can become more self-
reliant. S Y

" Have students make soap, the kind that was used during Colonial
times: They will need to do research on making charcoal and leaching * -
it to obtain the lye to be mixed with animal fat. What are the chemi/-

proceéss with the process of making soap today. If possible, obtain;

the chemicals ‘and make soap used today. Hlow have-energy resources and .
the/availahility of chemicals produced through the use of energy re- . \/-\
sodrces changed the soap industry? Contrast the idea of self-reliance
in/making your own soap and ‘the dependence on energy resources ay.

. How can .conservation decrease this dependency?
: - « g

'_Langﬁage Arts. Using stories from the Colonial period, have students
identify;agamples of the concept of self-reliance. Ask studezzs to iden--

tify which people in the story were self-reliant as related to the -
'prodixction,‘ use and distribution of energy resources. Using 4 story from.
current times, compare energy resources and self-reliance. Wow has it’
changed? How have people's lives changed? Ask students to identify con-
servation strategies that could increase self-reliance.. What would be the
advantages andodisadvantages for themselves, the nation, Yhe world?

: Practical Arts. Help students identify tools and household equipment
ussd during the Colonial period. Caompare these with appliances used'today.

How has self-reliance changed through the use and availability of energy
consuming products? Have students calculate' the amount of sgnergy home
appliances consume. Students should explore ways in which conservation
strategies would conserve energy and enable individuals to-be more self-
reliant. What would be the advantages and disadvantages to‘such,cons€¥va—

" tion? How would this conservation' increase America's self-reliance? How

does the use of energy in a family affect the family budget? .
\ . , ‘
\_ " A 6 L.) » v
N . -
A 63 \
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0 ENEReY _"XND_COLONIAL AMERICA
., LESSON ONE: YOU IN COLONIAL AMERICA ] :
Lesgon Objectives - e o

i

e o_To .imagine about life in'Colonial America ¥
-7 e To compare energy resource during the Colonial period{with .
* those of today . - ' -
e To recognize the interdependence smong family members dnd the. ~°
natural environment during the Colonial périod ' “ -

e To compare and contrast dependence and interdependence of energy -
resources during Colonial times with today.® o

=1 n, ‘.
;‘./ / v . . f ta o . oo : \"'"

I S

T . “ACTIVITY # 1

Ly — PR NV
ey

N e . ‘
During the 1600's and 1700's many\p‘éaprewag'from all .(/aver tw

world to settle in the "ngw world." . North Ameri -was claimed by .. 7.
many countries. Look at’ ap #/1. On a piecc of paper write down . g
“what kind of energy you think was used to bring people to ‘North

~_America. How long do you think it took using this or these forms of -

+" transportation?. Now write down the kinds of energy used to bring
people today. .How\gong does it take today? How has the use of
energy with transportation changed, and what are some of .the results
of these changes? oL : : '

e

Fa
L}
4

A

MAP # 1
~ EUROPEAN "POSSESIONS
' NORTH ANERICA - @) |
~
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. 'Amp TUIRTEEN (‘OLONIES

LI :

The thirteen colonles\zzfe governed by the Eng11§h~eff1c1ally until

our De laration of Independence in 1776 Map #2 shows the thirteen colo-

3

- nies. Although the thirteen or1gina1 colonies wefe<governed~by:Bng1and,

: : et : K
many other European people settled there. Native Americans were-already

. living here end.their lives changed when the Europeans came. In addition,

‘people from'Africa were brought- to the colonies as slaves. Those who came

w1lling1y came searching for re11gious freedom, land, prof1t and a chance

to start a new 11fe

How the colon1al people ‘lived is part of du Amer1can her1tage
Think_for a moment about heritage. Heritage is 1ik h1story, for it deals
e

with the past. llowever; heritege is moig thén just events of the past.

i '
It-includes the traditions and cuitoms that have been passed down from
: whe tx 5 'S ; el

v _gene}atﬁon«to generation. The people who_came to the colonies brought

with them languege§ and religions that are still with us tooay. ‘For
example, the people from England spoﬁefﬁnglish which we still speak today.

The ideas and habits of your past family members are also part of our

American heritage.

~ - MAP # 2

. Tie Cotonies - s

@ NEW HAMPSHIRE.
@ New YoRK
@ vewsvvaNig
c ® MARYLAND
- ® VRGWIA
- (® MASSAtHYUSETTS
." : @ RHOVE (SLAND
@ comneEcnNevT
® wew JEwSEy
- (® DELAWARE
@ WM. CAROLINA
- @® 8. CAROLINA

- @ GEORG - \
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e S L N o o - o
- 5f-\» - Imagine for' a moment ;;;E\ybur'life and the lives of your
st - o family members would be like if you lived . during the Colonial
e _ period. . One way to-help you imagine this is to construct a
~ .7 . family trde.: Using this "tree" as a model draw one on.ai::e
S AP of papor.: Fill in the names of your family members as far '’
~ ;o . back as*you can remember. Or, make up a family for yourself
' ' and put their names on the tree. - : :

ce "

GREAT . . .
4 o~ ‘
PorenTS

. ; D PATERIAL v

. cRnnAENTS | _ sromntpmas

o
—’!Ee \) .

8

Think about your immediate family members and the things
they do now. What do you think, they would be doing if they
lived back then? Project your family of today back to colonial
times. Take each member of your family and maﬂf up a statement
about his or her 1jfe ag if they and you were ] ving in Colonial
America. Remember, things such hs jobs and lifestyles were very -
_ different then. Most people weye small farmers. Some owned _
shops, some were wealthy, while some worked for others. Did \
. _ g . .your family live in the New Engfand Colonies, the Middle Colonies
i S or the Southern Colonids? Who would obthin food and how, who - *
' would spin the thread to weave cloth, who would-collect firewood, ‘
do the cooking, teach others to-read? What did your family do e
" for enterfainment? For example, saj your father today likes to . . '
" work with wood. Maybe he would be a ¢arpenter or ‘would be addin%

o on to your ‘house in the colonial thmes.  °
. . . V.'. . ‘- ".‘

. . - . R * . - .
i, R - C . . : . e . .
A ] ' : . o ) . . ‘ S '

7 ° . .
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COLONIAL INTERDEPENDENCE

Lw\' ' While imagining about your faﬁily living in Colonial America

o ‘ you thought about tasks_thqt were divided up among family members. Fach '

»

person in your family was dépendent on others to do the ‘things necessary,

" for survival in Colonial America. This is an example'of interdependence.
o s - -
' Families in Colonial America were interdependent because they needed

each othef{ What one member did affectdd others. Families were also
interdependent within a community. - Although many ®f the things needed .
- for survival were produced in‘the home,-people within communities,sha;qg
| and'eiéhanged fOr;thidgs thex'Qere‘nox able to pnodﬁce themselves. The
extenﬂ‘ﬁbat'peopie traded ofapurchaéed products depeﬁded upon where they
lived. Some‘of.the'things nééded could Be bought from England but, for
. o the most paft; those were the luxuries.
Just as individualé and families were: dsﬁndent on each other, so ‘

too were they dependent on the environment. People had to obtain the

f 41377-n006531ties from what was available to thenm.
N .

-, : | AcTIVITY # 3

- On a piece of paper write down what things from nature
you think were used to produce the following necessities:

- HEAT - °
LIGHT - '
SHELTER -
_ - CLOTHES -
A -~ TRANSPORTATION -

v Share your ideas with the other members of the class.
’ How were these.things in the natural environment obtained?
& Also, write a paragraph about the dependence of Colonial

Americans on their natural environment for survival. ' /,,,u/

. L]




COLONTAL AMERICA'S ENERGY RESOURCES T

Energy resources available to'Colonial America were very limited.

-

Water power was an important resource used to run paddle wheels. These
© | wheels turned oth;; wheels which prov1ded energy to grlnd corn and wheat
‘River currents were used to transport goods:.on rafts and barges. Horsps
were aléo used to pull river barges. Wind power drove ships that also
moved Colonial exports and imports, * | ‘ _ ‘
A type°ofﬂcharcoa1"£hat dbufa be: obtained frgm wood was used for
heat. Charcoal was produced by burning wood at high temperatures and
* low oxygen. However, wood was the main energy resource for hcating}and
cooking. Human eﬁergy was of prime importance in Colonial America. Men,
women and childrgn labored lohg hours in fhe fields énd home to produce
~ the neceésitieglof life. Animal energy was glso used. llorses, mules,
oxen and cattle pulled plows and wagons. Animals also provided trans-
QCV portation and drove .other equipment to produce ;nergy. Candle power

provided most of the light for homes. Candle wax was made from boiled

animal fat. In some areas, especially in New:England, whale-oil was used.

.t
yom

- - in lamps.
R N

. Let's follow a typical morning of a Colonlal family and see how they

' used‘energy.A Flizabeth is the mother of f1ve chlldren She arises first
‘; i

thd§~spring'morq1ng Just.as the early rays of the sun begin to peek

tﬁr%dhh the window. She takes small pieces of wood to right a fire for
- tha morning bréakfast. Her husband, John, takes An empty bucket to the
s ﬁearby stream and Teturns with water. He then‘h11ks the family cow, feceds !
the chickens and 'washes yp" while Elizabeth prepares’ porridge (oatmeal)
for breékf@st,‘ Dried apples stored in a’burlap;bag in a hole in Qhe

- N

LH
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+

, .
N 1

ground are also served for breakfast. The older chilhrén begin their
chores by feeding the horses and cows and cleaning !%e.barn.' The cldest

two boys will help their father plant today. With a pick, shovel and
0\-

* hoe they follow their father to the f?eld There they attachiﬁ;: horse

fo the plow. While thelr father walks beh1nd the horse and plow, the \
v\ o )
tﬂb boys break up large ¢hunks of dirt and remove rocks ‘ '

| Elizabeth and one of her daughgers also begin their chores. Melanie

is.learning how to spin wool into thread using a spinning Whe?l; o
thread will then be weaved on a hand loom into clogy. The cloth Wil ..ooe® ™
_' N ¢ 4'.0'-.""\»‘.~/, ;

then be ‘sewn by hand into clothes fgr the»famll
"i ) ‘f"‘ *"'- . » -
. fl;&abeth ‘¥énds to the younger chlldren and then begins a project
rl‘r«ft 4##")( ”

st that will take all morning, making cand}es and.soap. Animal fat, when.

st
f.bbiled 6ver open fire, is called tallqw/ Thread is tied'onto sticks and
thesg wicks are hdfid dipped into' the tallow again.and again. As ~eac'h o .
coat of tallow.dries‘another dipping adds nnqther 1ayer_t? the candle.
The heated animal fat is also used to make soap. Soaﬁ'is made from
heated animal fat and lye. 'Lye comes from l¢;cﬁing wood ‘ashes. Water
is dripped through wood ashegland this liquid is gdded to'thg animal fé;/ '
"The m%xture hardens and ‘then is brokeg into b#fs. By noon it is tim:{for )
another meal; !t will have té be "left ovérs"';gday for'cveryoné‘has . ]9‘
been too busy for‘PAjor cooking ézforts. Siill the wood pile is gett1ng ,'
lower; and someone will have to chop more beforc the day is- over.
L | ::E:;TJ o S ,
[ acrvity 4 | * | o : S\
L A

T

\

Read the story again. What spurces of energy can you find? ﬂ N
How is energy used to produce other th1nps? Discuss your idecas
with your classmates, - ;' :
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COMPARING AND CONTRASTINGEQOLONIAL AMERICA AND TODAY

[

’ Fortunately for all of us today we do not have to spin our own

,phreadh make.our own candles or depend solely on wood to heat our homes.

In this iil'ay‘ our. lives are very differen'p ‘today than they would be if we

. .liveduduring the Colonialfperiod. Our iives.today ?re‘aiso ver; different

| 'in relatien te_dependence on ﬂhtural resources., especially,e#ergy reseurces; A
S [ 4 | | i ')r_:

ACTIVITY #5

2

R Y d B

Here is a list of energy resources we depend on today.
Copy the list.on a piecé of paper. Put a check next to the
energy resources that were available during the Colonial
period.. e

TODAY | " .COLONIAL AMERICA -

natural gas,
toal {’\

oil _
wind ¢
water : ,
solar ' . ) _ S
nuclear

h;gro electric
wood :

Wh1cq ones did you chedk? Can you think of any that
the Colonial Americans depended on that we do not today?
!ceme them and share your ideas with your classmates?

AY

S+

& " o ‘ ] ,”‘ . _——

DEPENDENCE AND INTERDEPENDENCE

{

Just as energy resources are very different today than they were
.

during Colonial Amenica, there is one major energy similarity #hat
, L]

) simtlarity is that we nre.st111 very enenden on energy\resources and
J y . N ' . ] Y- .
I'" ' ,v"' ) , ,
) , . ’ _ ’
! [} g‘)\ I \
! (a]] ¢ ,
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' ‘ , \
the products-that we can produce from our natural environment to pfbvide

a

us with the energy we need. In fact, we are very interdependent. We o

L AN

depend ¥n others to supply us with energy resources, and others depend
on us to purchase‘energy as well as snpply products prdduced from the

energy we consume. Interdependence today, like that of the family'during

- Colonial times, means that we mdet\nepend on others and the things around

Al .
A}

us., Interdependence also includes the idea that other people and other

events affec; us. What we do also affects others,

]

CACTIVITY # 6

Go back to your family tree and t.g jobs of yqur Colonial
family members. In a page or two write the answers to the fol-
lowing questions, comparing and contrasting your Colonial family .
and your family today. Discuss your views with er members of
~your class. ’ o .

- 1. In your opinion, is your Colonial family more

" ' or less interdependent with raw materials

found in the environment than your family .
today? How? ‘

2. In your opinion, is your Colonial family more
or less depende5f¥3nh§n:§gy resources than your
family today%i“ ow a y?
3. What benefits‘d;-)xx see to the lifestyles of ‘
Colonial Americans wigh regards to‘ﬂependenge. ‘ .
on energy resources? §
: _ ' \ ‘
4. What disadvantages do you see to the lifestyleg
of Colonial Americans with regards to dependence
on eneérgy resources? _ ;

5. Would you like to have lived back then? Why ‘or
why not? '
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" ENERGY AND COLONIAL. AMERICA

'LESSON|TWO: ENERGY RESOHRGES: MANUFACTIRING AND
'TRANSPORTATION IN TIE COLONTES

1' 0

LLesson Objectives

, e To i?éntify how enerpy was used 1n manufacturing in
: the €olonies |, :
o To identify limits and aids to the’ growth of
manufacturing in the Colonies .
o To compare and contrast the use of enorgy for.,,
transportation in the Colonies with today. ‘%I

e

ACTIVITY # 1

o

. Think about the ways you spend your free time. What
- "things" do you play wlth? Do you like to ride your bicyle,
play with computer games or play pinball? Make a list on a
_piece of paper.. Are these things that yeu play with manu-
~factured? If so, think about how they are ‘made.

.. Now pretend you are 11vinp in Colonial times. Think :
' about how your free time would be spent differently if you ; /"‘\\\;
) lived back in' the 1700's, What toys would you pl with C
then? - How has energy used for manufacturing changed the |
. way you spend"your free time? ‘Talk with your clagsmates ’
about these ideas,and keep the differences i min as you
learn about manufhcturigg in the Colonies.

)

! 5' MANUFACTURING IN TIE COLONIES | ” ' | - \
Y Industrial life in Colonial America was slow to develop. This was ¥
j only natural ip a wilderness or frpntier community where the prime objec-
1 tive:wasfbasic survival. Farming, therefore, was most éésential and

f Yxthe oasiost way -to mako.a living. The farmer was a "jack—of—ail

\trades," including a carpenter, mechanic. primitive engineer,

S
: " tanner, hunter and &rupper. The farmerfs spouse was equally as versatile

.. ) L,

. /
. - 0o, - :
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zn&wmd tﬁé house or farm, making soap, candles, butter, clothing and the
like. .Since farmer; were able to provide for thgégvb;sic needs,'large
manufacturing enterprises tobk longer to be developed.

On a small scale, however, goods. were produced for sale in the
Colonies. Artisans, people with ;kflls in -a trade, came to the Colonies
to set up many ki;ds of small business. Bootmakers, weayers, blacksmi;hs,
printers and silversmiths contn;buted to the community's life and develoﬁQ

+  ment, These small businesséé were among the first signs of manufacturing

in the Colonies.

N . ' ! . \ 5
' N

AYIVITY # 2

e

A\
We know that'manufa!\uring was' slow to develop in the
Colonics. Before we learf the "whys" of this, take a few

minutes to guess for yourself. Write down on a piece of N
paper what you think were the reasons why manufacturing was .
limited during Colonial times. DNon't worry about being

right or wfong.l.Just think about life ‘p Colonial America

and what you think is needed for industry to develop. What,’

for example, is needed to produce thoge things you play with

from Activity #1?7- Compare youy puesses with those of others .

in your-class. Which ones on your list are you still willing

to keep? Think about your guesses as you read further.

fjf - - ! | Y
LIMITS TO THE GROWTH OF MANUFACTURING SN '

If we thigk about things needed for manufadturihg to begin to develop,

slow tp develop 1n the Colonies.

we can ﬁft'an idéa of‘yhy manufacturing wa;

|

Raw materials are needeﬁ, knowledgeoF how to produce goods is.needed,

One 'E)f\the main

. - ‘ . v
resources of chedp energy. ''There were no engines, let alone gas ot coal.

1y P

/ "




'.Another limit was the absence of spare cash with.whichuthe far;gr could
buy manufactured articles. There were no banks to lend Aoneyt to start
businesses. tTransportation facilities wer hoor; and; it was next to.
- impossible to develop manufacturing near the source of labor, water -
power and raw materials, Machlnerg.was scarce and expen ive, Adverti ing
was difficult, There was also a lack of knowledge. The technlcal‘know- '
how was just not:iCQilah}e.

Another prime factor working againstdpanufacturing was the relation~

" ! : -~
ship the Colonies had with the mother country, England. This relationship

!
was called mercantilism, Und%r this system the Colonies were to exist for

the benefit of the mother country. The mother country was to receive from
the Colonies {raw material's and products from the land such as t6€£ico,

-lumber, co;’]n and wool. - They would then manufacture 1tems from these raw
'materlalsfand ssll the finished product to the Colonlsts %Jl goods had to
be transported on E‘!llsh ships and foreign trade could bnly occu’t w1th the
onsent of the mother‘cguntry The Engllsh government passed many. laws -

forbidding the manufacture of goods that would compete with the finished

products that England produced.

AIDS TO THE GROWTH OF MANUFACTURING -
, , ' |

Still many factors worked to develop industry in the Colonics. One
factor was the great need in a new country for many articles of everyday

LN
use such as furnlture, wooden plates, sp1nn1ng Wheelé churns, buckets,

hoes, plows, waghns and carts. A g

.

cond aid was the desire dn the part
of the Colonies t be less depen ent on England There was a great deal

\ L}

manufaaturing in the Col es. The Colonists needed things to exchange

with the, mother co 'try to get what they wanted * The” Cofonists wanted to(
: /

o
-
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working with tools.

k4 ' . r

be nb]e to obtain a higher pr1ce for their goods so they could buy more

of what thev wanted.

rventually these conditions, a‘ong with many others,

caused such conflict that the Colonies broke with I'ngland in 1776.

~ Another factgf>pfomoting industrial growtk was continued immigration.

More and more people were coming to the Colonies.

knowledge of manufacturing and trade.

goods that had to be produced.\

ACTIVITY # 3

To review, here is a list of thihfs limiting the growth

of manufacturing in Colonial America.

Lack of energy resources
Lack of spare cash

lack of banks to lend money
Lack of Tabor supply

lack of raw materials

Lack of knowledge
. Mercarnitilism

N U AN N -

Find the words that are underlined in this puzzle.

They brought wfth them
They also had important skills in

As more people came to the Colonies, people wanted

Y4

»

Remember,

the words you find were things that were not available or were

slow to be developed in Colonial America.

the sheet of paper your teacher hands out.

mTXuXR=SCECOMO QR NE
ZEHE T e NP>
mXEERm<OmP>U o2 <E
THEASMUQOR D ORNSG
QoI >VNRIP>QC
“KEUOSMRQEIMEMOD D
OB OUCUERIEmAOSKSmO
EmEHERNCLOREC HCR
NMERCOLSXSESAHOX
oOoxcomHEmOORT X
QAP ORITQA<SCOMOOTHS
THOCEPHRIEAE> X D> R
OVPOLU<KMETDUTHORE
BHEXDAATMOBESEMNC
urPrrrrwomuneUYNE<<

FZU)HI"H'_-BZPOWFJ'ZW'

Mercantilism was an
economic arrangement._that discouraged Jndustrlal development,
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Here is a list of things aiding the ggowth of
manufacturing in Colonial America.

1. Need for progucts o o !
2 De51re to produce goods to trade .
3. Desire to be less dependent on England -

4{ Increased know-how and skills
5\ Increased immigration '

Find the words that are underlined in the list in
this puzzle. Use the sheet of paper your teacher hands out.

-~
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COLONIAL ENERGY RESOURCES AND INDUSTRIAL GROWTH
We are now. going to look specif1ca11y at two types of industrial
development in the Colonies One, the growth of the mining industry, and

tho other, the use of water power as related to the mill industry.




R The Mining Industry. The early settlers in the Cblonies. devoted

much, of their time %o seeking gold, silver and other precmus metals

Significant amounts were not found. o »\\ |

On the other hand, iron ore could be found in all the Colonies.

- There was a$Widespread demand for iron, which was used to manufacture | !

- crude tools, farminé equipment, nails, pots, weapons, rims for wheels aﬁ&'?"{

1

{ the like By 1775 the Colonies were producing about one-seventh oF the
) .gworld's supply of iron, ;;E\thelr production of pig and bar 1ron exceeded
that of England. o S | -
I _ Invorder for this growth to occur, a primitive energy resource was

used. That energy source was charcoal. It was formed by burning wood at ;
hiph temperatures and low oxygen. Using charcoal, bog fron, which wis found
in marshes, Qee melted to a semi-fluid state called a blooh. The bloom was,

.cooled and then hammered on an anvili This hammering removed the waste . K
callked slag."Wrought iron was the result, Therrought;iron was then heated
again and pourgﬁ into molds to make bars. The bars of pig iron might thee'

: be'senf to a "slitting" mill whqfe, at white heat, the; wcfe rolledlinto

small rods. "From these rods the\%ocal blacksmith o6r farmer could make theﬁ'
* A i RO

products’ nceded. | ' .' f
- o

'j % Once the Colonists had the raw material (bog iromn), the energy source

(charcoal for heat) and’ thie know-how, the English could not prevent the

j‘ ’ growth of the iron industry in the Colonies. | ¢ o

i
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CACTIVITY # 4

You have just learned about a critle process. of
turning a raw material into a product that could he used : \
in everyday Colonial life. Pick a productLthat you use

. _ frequently., Try to keep it simple but make it something

' - you depend on and that has to be manufactured. On a
picce of paper trade its production from start to finish, RN
What are the raw materials needed? What cnergy resources ,
eare used tg produce it? What energy resources are used o o N
to transpegrt Your product? Would you Re able to have - N
‘this prodfict if you lived in Colonial times? Mhy or ' s ' '

'// : why not? A ,




Water Power. As you'can see, few of the ‘energy resources today'werf

1

available to the Colonial Americans. One of the main energy resources in

Colonial America was water power. Water power was key to the develop-
ment of the mill industry. Grist mills for grinding grain and cdrn
into flour were found in all the Colonies. These mills were run by water

: - jpover, Overshot or undershot water turned the water wheel placed in gg. -
L —— o . ad e "
by the flow of the strcam. This picture shows how water power turned a
Y : pict ,
Lo
grain.

paddle or water wheel that then turned the stones that ground the
. - . 3 . . . . ‘

. : b
/

/

J' CONVEYOR BELTS
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\ ' .' : . . . \‘.

. , _ )
These mi%ls, because of the water power available, were. among the

earliest establishments in a ﬂ%&lcommunity. People from the community.

brought'their grain to the mill. Other stores aﬁd shops then grew up

_ _ ' o . .
.by~the, stream and mills., These first community mills were small. low- |

ever, during the 1700'5 large merchant mills, converting over a hundred

bushels of grain a day into flour, manufactured flour fon the export

- —— "

' trade. Bake. ovens werq usually associﬂfcd with,the mllls. :

Thése two industrieé wergwxggxfjmpértént, particularly .in the
Middlé.Coloh{;sjdfﬁlmoatwha}£¢of the-e’pﬁrt; fromlNQy;York_and Pennsyléanla
from 1764 to'1766'consisted of flou;\and hbaked goods. )

ENERGY AND TRANSPORTATION: THE COLONIFS'AND NOW

We have talked about how energy resources affected the growth of two_

industries in the Colonles. Another way to learn about energy in the
‘Colonies is to investigate iraﬁsport&tion. Leéqﬁing about trqg;pdfiafion

then and Comparing it with today can tell us some things a&put how we use
= ' C o d

and depend on energy . i | ' T~

o t

The early seti&ers were primarily dependent on water for transportat1on

A preat maJorlty lived on or near a river or stream, and practlcally every

family had a bo%ﬁgof some. kind, - Flatboats were used For'transportlng heavy

. carpoes. The sources of eﬁergy used to propel these means of tranSportafion

. “-’—“\&

were human andowind‘ Oars, paddles or poles were used, ‘Wind'was used for s

‘power. »Liven 50, water travel was slow. A trip from Mew York to Carolina

took four to five days. For thectransatlantic-voyngc three to eight weeks.

’ 3
were needed.

v

LLand transportation was also very difﬁicult. The first roads used hy

\

" the settlers were nothing more than Indian trails. They were narrow dpd

- frequently winding. By the middle 1700's, Colonial roads did improve.
~' B . N ! . R - . ' ‘ Q’ .

ail
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:Oné could tranl the 711 mileg—From Boston to Jamestown,' Virginia, by

' o
o~ stqgocoach in nhout two wcckq cevering fifty miles a day, Fncrgy sources | |

used for land transportation 1nc1uded human nnd animal, 5 s ’

-
Y -

People walked- or later, when the roads werc hotter horses and,mules

were used. - Animals carr1ed peopléﬂ}nd pulled wnvons carts and stag&ioaches.

ACTIVITY ‘Q 5

\ ' ’
\ : b
lere is a, st of energy resources used for transportation
. S during Colonial times. Copy it on a piece of paper. Then make
a similar list for today. Vhat are the energy resourcesgg

means of transportdt10n°that arc hsed today?

Pind -- sail power

Human -- paddling, polinp, rowing, walking
. 9 . N
Animal -- horses and mules to carty people

" or pull wagons, carts and stagecoaches ) .

, *Next do a time study, Comparc trhvgling'from Boston tp
o Jamestown in 1750 with today. llow long did it take then and : °
“how long would it ‘take now?
' 5
. : 3

_//( “Answer the follow1np questions for discussion 1n class.

. 1./ llow has the use of encray resources for
. . transportation changed from Colonial
- ' - . times to tqlay?

- 2. llow have these changes -effected the way
v "hcoplegllvc° - )
. J * o J

o 3. Whnt would be. somb of the effects 1qu>'
/ : .-, did not have the .present day enedgy .

resources available for travel?
N S

. , ' . .
4. VWhat are some ways we can help ensurc . _ N T
‘that we have cnergy resources available &= - - '

to travel in the future? '
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LESSON THREE: SELF-RELIANCE ' .

o mrt e i S TLETE R
¢
]

" Lesson Qbjectives

e To relate the concept of self-reliance to energy use during

, the Colonial period

. e To explain how energy conservatlon is an example of self-
reliance

o To be able to identify 'the steps in group decision-making

® To make decisions concerning energy use today.

.
-

| - | acrrvity # 1 ' L e

Think about yourself. Ypu are an individual, dlfferent
from everyone else. What you- think and do every day is
different from what othgr poople think and do. One of the
things that makes you uwhique'is how you take care of your
needs. On a piece of gaper write down the things you do for
yourself during a tyg#al day. Your list should incjude
things such as fixi our own breakfast, walking to school,
doing your homework making your bed. Your list can als®
- __include things you have made yourself such as model air . . 3

4 anes or drawings. | .
. . ¢ . ) 1

he ) - . '

o

' sEPF-RELIANCE - —

/ ,  Having thought aboul youreelf you ars now ready to learn about a
value‘held by Colonial Americans ’ From Lesson One you learned about our
‘American heritage. Thls lesson w1ll also deal with our herit?ge but
-instead of talkins'about how qeople lived from day to qax, we iwill be
talking about a value they held. A Value is a belief you hold You may
value hard work or honesty or free time to do exactly wha; you want to

do. Values are principles that guide your behavior. Not everyope holds |
. . : l

AR
“the same values,or acts on their values in the same way.

P S

P e
“\




‘{ RO ' .Jnst as'%'pafticular language, in our case, EnglisH, is passed on

from genegation to generation, so too.arq\values passed on. Values are ‘
e e e e e - Y

-

A

taught to you by your parente, friends, teachers, the things yih read

“ and .even the'TV. Groups of people also have similar_values. .

%

There is one particular value that was.held by many Colonial Americans.
] ! T
+This value is 'self~reliance." This is the beligf that one's succees .
depends fo a great extent on one's own efforts, skills and abilities.
,People'immigfhted te_the New WOr}e for many reasons. Onc of theee wae'a
: belief that they cdhid and should "meke it onvthe;r own." In Europe, what
you coulq do with your life was usually tied closely to your fenily back-

'the wealthy had .a chance to receive a formal cducation.

"

Y ground. Only
People were limited in many Ways-Because theif positien in society was

fixed. Land was:scarce and opportunities for advancement and change
N : 1 ..

d_epended on factors over which a person did not have control, .

<«

l People came to America and still come today looking for a chance to
work hard and succeed througn their own effokXts. This is not to suggest
that Colonial Americans did not, help each other or share. In fact{ the
early setflemenfs were -very much ceoperative efforts.’ ColoniallAmericans
belieVed in self-reliance, but they were also interdependent with their
surroundings. What tﬁey did effected the lives of éuture generations as

“well., Still everyone_i?s expected to do his or her share. Becausexpeople

had. to wprk so hard and depenc on their natural environment to survive,

the value of self-reliance grew and hecame part of our American heritage. o

-
SN

+ L)
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ACTIVITY # 2 | S | ..
: A B ' o

4 ]

Go Back and look at your list of phe things you do for
yourself evgry day. How are these thifngs examples of your
own self-rellance? Sh@® your idepd with other menbers of
your class: e all of you self-reliant in the same ways?
What are the similarities and differences?

ENERGY AND SBLP-RELIANCE[.
How Colonial Americ;ns used energy ieBources can be‘relatqd to the
concept of self-reliance. We knowhghat pebple 1iving during the Colonial
period were dependent on energy resources, such wood and water power. ~
People were also self-reliant because they had to‘kbtain these enerpy

. * . . .'\
resources 'for themselves. They had to depe‘d ;;\thsgiyﬂves to get the

energy resources they would need. There were no eleé\ric bills every

and cooking energy. ‘

L 4
ACTIVITY # 3
~. . ¥ Here is a list of energy resources available to
Colonial Americans. \ - -
~ ' . -
WOOD ' ANIMAL
WATER _ ANIMAL FAT
L WIND .
HUMAN

. -
.~

Match up these energy resources available with the
pictures on the next page. To do this, copy the list on a
piece of paper. Next to each energy resource put the num- .
ber of the picture which corresponds. Now pick any three oy
energy resource and picture combinations. Write down how .
. you think the work being done reflects the value of
sy gself-reliance? How are the people depending on themselves
w to obtain and use thp energy?

]

month, because there was no electric company to pfovidé for lights, heat

N
\

-,
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MAKING DRECISIONS ABOUT ENERGY USE .

Group Necision-making. Although Colonial Americans were firm

(Eelievers in self-reliance, they still had to work together. Part
of living in any group, whether it be a family, -a society in 1750,
or today, means participating in group decisions,

Group decisions‘in Colonial times were often concerned about who

~

would do which chores. 1In addjtion, group decisiong had~to be made °
as to how the available resources, including energy, would be used s

'There are four basic steps to group declsion-making - They are: v

o . -

1. Gathering information .

2, Stating dlternatives

\

3. Making Achoice
/ . .
. 4. Examining the consequences of a decision .

Gathering informatién means finding out what has to be done and

, obtaining the knowledge needed. ‘This can includewstating the question .

to be answered. Information can be obtained from many sources such
. <4 - L ' . .
as books or the opinions of the group members. Stating alternatives -

means examining all the possible decisions that could be made. Next

v

comes actually making a choice from your list of alternetives; Once
a choice has been seiected, the conseguences of the decision need'to

be examined. L ' § -

-

, _
‘ This may seem like a complicated process, but we all engage in | .

«  these steps every'day. An example will help you to understand this:

“

. process,
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A
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"“é;ﬁii;*membéré'nAGé to“go-diféerent“places atvdifferent times. They

tb best heet everyone's ngeds. R

'i his or her need for transportation alternatives need to be clarified

may lead your family back to Step 3 which is making another choice, or to ;:

-reaffirming the origxnar group decisiqn L :'{ ’, ﬁh - L 5.) A

car.

‘1 . om
' . . . '
) '

S . . _ . . . =
.,‘*ﬂ~w~w:r#”““” The family car. Your fapily is eating breakfast together.one

Satdhday_morning. Your family owns one car and on this ﬁarticularfday, ‘

]

4

group decision.thut noeds to be made is how ‘the family car will be used

To gather the 1nformatdon your family d1sCusses each person's plans
o

to f1nd out who is dolng what when and where. Once everyone has’ stated

What

are the other posslble means of transportation? Is it posgzhle for ‘some -
bus, catch a rlde,w1th a friend or even change their

ecision has to be made concernlng the use of the fami;;\\\\\\\;

Pr1orit1es and needs are weighed. It may not be possible for everyone

members to take<:

plans? Next, a

to get his own way; compromises may have to he made. A compromise is when

different people in th‘\group give up part or adjust what they want in order,_' ‘

for a mutual decision to be reached.
M ~
business, the consequences of the decxslon should be examined

Before the family goes about their )

For example,f

how muohlgas will it take for everyone to have access to the car’ -This R

-

Your family'has practiced gr' decision-makingif Eyeryoﬁc has had . e w

. a chance to Khave a say, and the d801810n reacheo cpn51ders everyond.s .
. ' Q : .
i needs Just as your famlly today makcs group decisions so.too dadt'.
. r 'A . ’ ‘ .'. fn L. Y
) Colom.al families. . Y -,4»’.:_--_
. 2 Y . .. o ! i s oo . i _‘-:_._-'. - ‘ R .
t - i - LIPS N p. . . . . .. 7".
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) , Pretond/you are a member of' a fam1 ly 11v1ng in. (‘olonial T AN ,‘
Amerxca in 1700 You live in a small farming community 1n '>',$; . 43
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o ‘ .
rural New Jersey. Work with®three other members of your
class for a deJ{sion—maHing‘activity. There are four
membelrs of your Colonial family -- a mother, a father and
two ‘children ages 14 and 15. Take this list of some of
‘the tasks.thay need to be done for your f Hily to surviye.

;)/1. “Planting and harvesting thc perden‘and fields "
2. Taking wheat or corn to the local grist mill
“."  to be ground into flouyp- .
Making bookts and shoes
“Making candles from animal fat -
Cutting wood for heat and cooking
Carrying water '
. Spiﬂ%ing thread and weaving cloth
CooKing | o " -
Tending the five i : '

I'n Your family group, decjde how these tasks can be
divided. GO through pach step of the decision-making process
-’Gathering'informatiOﬁFmay include who is bést suited zg do .
each chore or how much time each chore will take. Cl ﬁ}fying,
alternatives will mean looking at the possible ways yolr - o
. family can divide up the tasks. Can water be carried by one
person or will it take two family members? Making choices
' will include actually dividing up the chores. Examining the
consequences of the decision will include discussing what
effects the decision will have on each family member.-

. This role play will require that you put yourself in the
"place" of the Colonial fdmily. The .chorgs to be divided dre
very different from the ones you do. to but the idea is the
same. As a group you need to make decisioms. -

Once you have divided up the list, think about the energy
that has to be used. .Which tasks require human énergy, animal -
- energy and/or energy from thq\natural environment?

. , : o

Qiécussnin»your family group the following questions:
Septr- ' ] N I3 )
1. How andrwhy is each type of energy important
. to the survival of your Coloni#l family? , /

2. How is you"r family §e1f-r£iant ﬂdependént“
on energy resources? :

’ : .’
[ !




SELF-RELIANCE AND- CONSERVATION

One of the Imaﬁr tyfes of decisions that had 'to be made in the
‘Colonial fgmily'and community was how to consepve energy resources,’

b
Wasteful use of any resource could be dangerous. Self-reliance also

meant ;éinp energy wisely; for no one would provide i}‘for you. »
Candles took a long x1me to make because the wicks had to be d1pped by
hand. The anlmai,fat used to make candles was hard to obtain and had
to be used'w1se1y.‘ Wood used for heating and cooking also had to be
conserved, IEach family was self—réliant in that they obtained their
own supply of wood. Chopping wéod was a difficult task. Firgs did not

burn full blaze at night. ?yals from the previous day's fire were

saved and used to start the morning fire for cooking.

ACTIVITY # 5 e

Again work with your Colonial family group. However,
instead of pretending you are a Colonial family, your group
is a family living in Indiana today. On a piece of paper -

. make a list of the things that need to be done for your ,
family to survive today. Also make a list of the types of
energy resources that you depend on today. Who gets these
energy resources and how are they obtained? How are the
energy resources distributed in your family such as the use
of electricity and gas for the car? Practice your group
‘decision-making skylls, . .

Your new list of tasks for your fd;;I& should be very
different from the one for your Colonial family. For example,
you still need clothes but how do you get them and what are ¢

MtHey niade from? Chech the ‘labels in your clothes. All synthe- \
i .tic fibers use some kind of chemical, many of which come from
"~ petroleum. You don't dry your food, but keep much of it in the
refrigerator. You don't cook over an open fireplace but use/
a gas or an electric stove.

' _ - \ :‘ : | o . ’

¥ : o
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Discuss :the

Think again about self-reliance and energy
following questions:

¥

1. How has the dependence on others changed with
regards tQ the production, use and distribution
.ﬁ\?* of energy'resources?

A

. : ,2. Are vwe self-reliant when it comes to energy
. " resources todayf, .

3. What advantages and disadvantages £¥e there ta
self-reliance in energy that you learned from
being'a family in Colonial America?

4, What are the advantages and disadvantages for .
the dependence on others for energy resources
that we experience today?

5. How do you feel abbut‘todayks dependence? @ =, 3 o

Should we and could we become mofe energy self-
re11ant within our families? o

7. How can we become more self-reliant by conserving /
- our energy resources today? . y /

-
B
. .
.
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LESSON ONE: CHANGE AND INCRBAS'BD USE OF ENERGY RESOURCES
a
g TEACHER'S GUIDE S~
/
) 41 ES ( ‘ ’
Intfoduction: . .
This lesson considers the changes that ®ook place in the United _ .

States during industrialization: this time period is approximately N4
from 1860 to 1920. The main emphasis is on chapges in sources of

. energy as the country moved from a rural agricyltural economy to an

urban industrial one. Students are asked to ijagine what life might

have been like during this period of industyialNgrowth and change.

Through the use of charts and graphs, students are asked to identify

‘the different energy resources that became important during this

time period. Students are expected to be able to read and interpret
tables and graphs. .

Objectives: . . T ..

1.

Students will identify the energy resourlxk*used during . A
the Industrial Period. . . .

2.. Students will become aware of how the type of energy resources
- changed during the Industrial Period.

-

Students will become aware of the ‘increased use of energy

resources during

4. Students will be
resourc;s_in.the

—.. resources today.
Students will be
résources caused
available to eat

the Industrial Period.

able to compare life;styles and energy -
Ind‘:trial Period with life styles and»energy

U

able to identify how changes in enqégy
changes in life styles utilizing what is
and drink,

..iit

) 6..'Students will develop skills in interpreting tables and

- graphs and identifying changes in energy resource use.

<

Time: Three to four days .

Instructibnal Strategies

L
1. Introduce this lesson)with a large group (total class) '

' discussion about life in the United States during the period

of industrialization. .In order to focus on changes that

have occurred since this period,. direct the attention to

1ife styles that'did not have the advantages of today's

A?nVeniences in the preparation and preservation of food. h
ctivity 1 should serve as an opportunity for students to "
-imagine how Iife styles have changed and what relation energy

has played in these ehanges.\ Any snack foods representing'the




mid 1800's to 1900's would be simple home prepared cakes,
cookies, bread and natural fruit in season or dried. Point
out that such ideas as standard measurements and rec1pes

‘were not even common during this period so that each family
had to develop their own pattern for’ é00k1ng, etc. Improved -
_transportation and food storage hegan to promote marketing
on a regional basis but the development~of national. markets

was a change tHat occurred along with industrialism and did
not exist prior to this period. Other discussions could be

‘held on the cost of food because of traq\gortatlon and

packaging or the sanitary conditions of teday's food., Esti-,

. mated costs of deferent snacks could be figured by studcnts
who might be interested. g

Question 7." The answer should.include some of the °
following ideas: gransportation costs, ﬁgckqging costd ™.
labor costs. ' ,

* .y

L

 Question 8. Included here should be thc homegrown ‘\\“é
versus store purchased. The usc of probably, a-wood fire or

stove and today's modern electric popcorn pygper. Again,
transportation and packaging can be referred to. '

2, Stildeﬁts should read th materi*"From Wood to Coal" and "Oil .-
and Natural Gas Betdme ImPpertant’ as presented in Lessoh- One.
Also have the.students compl®sg Activities #2 and #3.
Answers to Activity #2: . ‘

1.4 Wood éndTCoal

.2

-

.

3.

1870 (foal is

o longé#wLOO%wqf nonwood fuel.) —. ° B

1910, 76. 8% of all fucl L . ey

.« »

’ -

yond.cgnsumptlon,has declined by 90.9%.

Coal consumption 1ncreascd to a high-of 77% in 1900 but

~hasJaecreased as a percentage of all fuel consumed since
1900, to only 18, 6%.in 1977. . o

all other fuels has intregsed from f%;
mption in 1870 to .81.3% in 1971. Fota]
% - . ' o

Consumption of
total. fuel cons
intrease is 44.

» : Y, .
Answers will vary but should reflect the Students” awareness .
of some of the alternative energy resources being deve Joped.
Fon, example, the usc of coal could increase again,

' . ' 1
Answers will vary but should he consistenttwith answer 7.

’




. e
Answers to Activity #3:

1. Wood, coal, natural gas, hydrq-electric power, oil
and nuclear power '

2. Wood and coal, wood and ¢oal, oil, natural gas and
-coal .

3. The changes inythe type of fuellcénsumption were the
" decline of woo) and the increase of first coal, oil,
+. - and finally natural gas. The answers will vary in
© ._ithe gxplaining why, but should include a reference to
" the /development of machines such as the gasoline
engine and the use 'of more efficient fuels“such as
oil and natural gas. . . ,
" 4, Solar power, wind, gecothermal. Most of these were
' not developed to a point where they were making a
gﬁgnificant coﬁtribution to energy use in 1977,

L]

. These activities could lead to a discdussion about the changes
v from a dependence upon wood as a fuel to the use of fossil
fuel as well as today's interest in developing solar and o
nuclear power.- Another point to discuss is the renewed '
interest in and use of wood as a source of fuel in heating
homes. Wood, a 'renewable resource, cannot provide all the
~ needs for energy’ but is a reasonable alternative for many
people to supplement their main source of heat.” A discus-
sion of the environmental effects the increased interest in
wood“might have would be 'a very valuable topic. ,
3. Students should rcad the remaining text and complete.
Activity #4. 8This reading assignment provides additional
~ information on how the use of energy resources has-changed,
L This would be a great opportunity to include a reference to
the current cnérgy crisis, our dependence upon oil and oil
" products and how or what alternatives might help to relieve
the crisis. =~ ‘. -

. Activity f#4 provides an opportunity for the students to
compare lifestyles today and in the past. Using their '
" imaginations, they can also identify some vallies. You may ~° -
want to show a filmstrip 6r a movie that shows the way of
life between 1860 and 1920. Thi¥ would serve as a spring-
board for ideas that' the students write in their diaries.
. %ho Industrial Revolution, In America i5-an example of a
) “filmstrip you might use. . :

13 . . .
. ) . \C
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. This is-glso\g'good opportunity to réview the contewd ,
presented in the lesson. A film that you can use for'
: a review and an enrichment lesson-is Energy: The Fuel
. " and Man, 177. Studénts should be able to demonstrate -
o .their knowledge of energy resources used during the
' Industrial Period, how the use of energy regources .
L changed, changes in lifestyle as a result of changgs B
in energy consumption and industrialism., ‘Students
. *could share their diaries with one another in small
- groups or as a whole class. If.there is time, this
would be a: good opportunity to present skits which
represent the contrast in lifestxles.' . |
A . ' ', ' ' ’ ] -' ’

~ -
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@
.~

L4 - . - I

J .

® | L~

Student Assessment: Gorrect answers<to thd assessment
"Changing Energy Resourcdes and Increasing Use"

»
a

1. B, 2. D, 3. C, 4. B, 5. A '

instrument for

are:

d

i . .
t . '\ _‘ B
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Lesson One héngi;g Dhérgy}R soukces and Increasing Use

(>'.‘.
L -
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STUDENT ASSESSMENT - . -: N,

ENERGY ANZ?INDUSTRIAEISM

7 N
~ Yy )

1,. During thqlearly Industrial pet iod, what change occurred-- -
in the main energy resource? ‘ - N

1 replaced coal.
Coal replaced wood.
Water replaced wind. .

Charcoal replaced water. '
v " ', : .

‘' 2. The Industrial Revolution is best noted for the

3. Which of

development bf nuclear energy.

., development of the windmill

change from a urban economy to a rural economy.’
change from animal power to’ machine power, @&

the following best gjows the change in major

‘energy resources from 1850 to the presemt?

A.
B.
C..
_D.

oil, wood, coal \\ | <, : o, -
coal, wood, oil S \

wood, coal, oil

wood, oil, coal

4, During the Industrial Period,.what development ‘occurred in

A.
B.
C.
' D.

L

energy resources?

f L, *
Few new eneggy resources were developed. Q\_/ ‘s
Many new energy resourteg were de eloped.
ew supplemental sources were developed. -
ﬁany animal sources were developed

’

0 5. Compared to previqus years, energy resourcés used during

the Industrial perT0d included more

A.
B.
C.

D.

$
fossil fuels. o \
solar glternatives. .
animal power.
nuclear power. ¢

. ®
___l%:f
\v,;/
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. v . LESSON TWO: INVENTIONS AND CHA&GE;> -
C ﬂmmmwstfumA o '
Introduction: ‘
~ " In this son, studepts are asked to -identify inveﬁtiqns as well

- as recognize how these in entiohs changed our consumption of’ energy
resqurces during the period of industrialization. The growth of jinter-
,&ependence,.both\in the United States and on an.international 1lével, is
discussed. Students are also asked to idehtify their values concerning
the use of ‘electricity. In addition, they use their imaginations to con-
sider what life mjight be like if some of these inventions ﬁg%_ng%\taken

place. There are no prerequisites. ‘ :

ya "\ . 4

* L 'Studenfs_wifl be able to identify at least eight inventions
that were developed during the jndustrial period of. the. ~

- "o United States (1860-1920).

J o ) ’
2, Studéfits will be able to explain orally or in writing how new
inventions contributed to an increase in the demand for energy.
. ' ) Q N W'
3. Students will be able to identify some renewable and non- .
renewable energy resources., ’

4. Students will be able-to.identify certain values regarding'
energy use in their home, ' . R .
) ) v r ot ) ;
5, 'Students will be able to imagine what' life wad\like without the
\ -electric light. o N g y

6. ~ Students will reco nize how new inventioqs led to greater inter-
dependence 60(? iﬂféye United States and internationally. '

L

Time: Two to three Qeys N - , ]
— J w. . ,

InstructibnalcStratqgies:' _ _ .

1. Introduce students to lesson two and ask them to complete Activity
#1, Perhaps the class couldavzrk in groups of three to develop
a consensus response to the gusstions and then each group or triad
share their responses with the large group. You may want .to
moni tor them-::)asking "are /there answers that differ from the

v .~ ones alreggy gigen?" Discussion and answers will vary but emphasis
L

should foc¢, conservation; making use of repewable resources;
( . development of possible solutions to the problem; can we maintain
} ‘ our current life styles and standard of. living, or even improve
( it, with preggnt sources of energy? P

. !




\ ELECTRICAL APPLIANCE = o
v ' ©* CHECKLIST * o : '
Grand- | " ! i hank{ng‘of
Me »; Parents pareﬁts Flectrical AAblianceﬁv ° Importance
i ] Ty ‘ " Autorfatic clothe&Sgryer r |
ﬂ&gé&ld H Autdhat}c clothes Qhﬁherl
v . %4 Automatic coffeemaker =~
. * Black and white TV -]
. e ‘ %Ble@de} o
X - Air conditioning = -
‘ ) Color TV {
. Crockpot ,
S - "] Dishwasher* .
T ‘Blanket = - ¢ | -
L Calculator O !
\ _ Games k ’ )

PO

Can opener

Clock

Fan

Furnace’ net

Garage door opener

’

Hot dog cooker

Knife

Stove

Toothbrush

=
Vacuum cleaner

g

Corn popper

Waféfﬁheater

Hair dryer

- - e

icrowave oven

Power: saw

Radio ~ R

Sbace heater

Refriperator,

TanterA

—~ - - - -

Trash compactor :

9

P e e et M Ak, e

Stereo

- ——— P e & -

Power drill

- - o o -

LY

‘5 LI p)

Aoy

100
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"' . venience of the excess use of electricity and also the lack of .

o

‘ sFudents to share their ideas’

‘trical system model. . .

:\’ . - N ‘b

hd

Pass our the ﬁlecfrical'Aphliancé ChecklisiTto your students,
Activity #2 provides an opportunity for students to become :
aware of just how much their use of electrigity is different from

* that of their parents and grandparents., In completing Activity #2,

the students are also asked to identify some of their own values

" in relation to the use of electricity. There are no right answers

here, but discussion should be centered around how the students'
lifestyles and dependence on electri€ity differ from previous

!

|  penmerations, what thpy identify.as impdrtant uses of electricity

and what reasons they give.for those changes. The newspaper
articles Will also vary. llowever, they might include the con- '

exercise people get because of so many gadgets. Encourage the

. 'Y !

>

Hhve'the-students read "Inventions Createlcﬁange.in Nay of Life.'"’
Discuss the way lifestyles changed as a result of inventions and .
how new industries were created as well. You might ‘ask the

students to identify other inventions that they think have changed
their lifestyles more recently. This could inCtlude a discussion

of the television, the airplane and the computer as well as others. -

The- idea of .interdependenge should be stressed and students should
also- see how lifestyles change as a result of interdependence.

llave the students complete Activity #3, "Life Without the Electric
Whatever". This-activity should reinforce the discussion on life-

" style changes. Have the stydents share their stories with the

class. This could be accomplished-either.ip writing or orally.
There are no right answers, however the students should be able

to recognize that some activities might have to pe altered as®a *
result of no electric lights or other electrical appliances. In

‘addition, timing could be a topic of discussion. Using daylight

hours to cogplete certain tasks could be discussed. This could.
go in many directions depending on the class and how much time is .
available, Interested students might résearch and build an elec-

[ -~

H46; the students either read or review the remaining material. -
Next, have them complete Activity #4, The timelines should be
creative and informative, Examples of different informatfon

should be shared so the entire class can see what different time
lines 'look like. Emphasize that these tell a story about someone
or something. This can also be tied in with a review of thq lesson.

e Studgnt Assessment: Correct answers for the assessment instrumént.for
+ "Tnventdons and ‘Changs" ate: - :
‘1: B’ ZOA’ 30 A’ 4! D’ 5! (.: . . ) . . ’

. | . , !

.
]

L ¥
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Lesson Two':

. . ’
-STUDENT ASSESSMENT

ENERGY AND INDUSTRIALISM

Inventions apd Change N

Duiing the Industrial Pexiod most inventibhs required the use of ‘more -

: -A.
* B,

' C.
D.

v 2 L ]

¢

) -

renewabfle resourceﬂ.
monrenewable resources. |} .
human energy.
animal energy.v

LA

o . . . . .
. . . /

a

A, Ve depend less ﬁoday on. renewable resources.

_ B. Fewer goods are available todayX K

b ’ C. We depend more today on non-renewable resources.
S . D, We depend less on others for food

" 3, Which of the fdllowing are renewable resources?
» v ) i ,
v+ A. wind and water : ' '

-~

¢ : '.. . 'B.
o c.

solar and oil
fossil . fuels

»

(

How do lifestyles of , today compare with lifestyles one-hundred years ago?

A\®

D.
4." New inventions con

A. more
¥ B. less

coal ah

gas

tributed to . : . »
’ L ' :

use of charcoal.’ ' : _ .

use of eiectricity. .

5.

. C. more

‘use of wood. A l
. )’ ) . less. '

use 6¥\3n13els. .
The eighth grade class visited the Ridgeview Electrical Generating Plant,
Which of the following would not be used in the plant: to gederate electricity?

-»
S

A, moving water - ' ' ’

B. burping fossil fuel Y

C. forced air o :

D. steam from nuclear power " ,

. / » ‘ : L]
[ ]
e A A '
A 1] ' 1
., ' i
- .

[ 1 U ’ Q 7 .
s ~ . ’
4 , -

\ $ .
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® -+ LESSON THREE: - TRANSPORTATION AND CHANGE '~
SR R TEACHER'S GUEDE ;. - ' |

N ’

$ B . \ - . } ] ‘”—“\\ @ . ._‘ ) . .

‘Introduction: .
e This lesson will focus on the changes that took place in tkansportation
NG * during the period of industrialization between 1860-1920. As the modeg of.
o, ; _transportation changed from horses to fuel-powered vehicles, aur dependence
on non-trenewable resources increased. This has resulted in a need to
develop "conservation.strategies in order ‘to stretch the resoiyrces. -Students
,, « ave asked to examine the influence of transportation in their.daily lives
- at schgol .as well as to explore gheir own.values in relation to the use
\ . of the automobile. Through the use of-a simulation, the students develop .
a problen-solving strategy and role pldy the presentatidn of the solution ,
to either a €ity government or school board. = = . ' - e

>y -// . " i ! N ‘
“ . Prerequisites: ability ta read charts
pee o _ : . ’

4 ) . r R . . .

'
-

) ijectives:. T
. V1. Students yill be able to identify ¢hanges in trangportation
patterns \ ) R o ‘. . ‘ . .. - o .
. e o -, ‘
, o 2. Students will reeognize,tﬂe'role of the automobile in .
. "y | _ changing the American Lifestyle. . C ..
v ‘ . 3. Students will idemtify some of their values in relation ﬁgf:_
oy o ‘the. automobile. ' : v e : - .
' ' Lo : ey ‘ " '
4,. Students will be aware of and able, to discuss how they - -
deperid on the automobile. ‘ . : v '

- / . . - oY

Time: Three to four days

. InstruCQXOnal Strategies: = | . NI

o P

1. Lave the students read and do Activity #1. This is an ' .
. introduction to the study ‘of transportation and how it n
/’ A ’ ‘influences them in their- school environment. By dis- .
I . ‘¢ussing the questions and the answers which they §uggest,
. f - some recognition of society's dependence on transportation,
- . in particular the aytomobile, should result. The students
o should begin to identify ‘the changes that have occurred as
. - we changed from horse. to, fuel-powered vehicles. Jheir
description of how their‘school would function wiNl vary _
depending on yhether they attend™a neighborhood school or. !
a consolidated school. You may. want half of the class to
v write a paragraph about the different Lypes of schools and
' to compose answers. -This would give the students a sense of
.,. o . the problems different people face. The more advanced
. ' ‘ _ student could prqbablx,hgndle this more easily.
. . oA . , - . ) . . \ . - 1

s : - o SN ' _ : .
. ..' - v - |1‘0§ U,J . 3 ) | | .
’ ) '.. . q ’ v

S e L.

o N




( ~+ 2. "Read "l'rom Horse to Steam Engine." Th}l information cauld
o be further developed. Some of the students with high intetreyt
_ . could make a report on the early histonv 6f their own communhty
cN ' " and what changes in transportation actually occurred during] -
o / : this time period. They could present their findings to the _
) class. Some questidns that they ‘might consider would'be, was. .
— the town built on a ftiver? Did it happen _to begin as a rail-
road town? What types of transportation are available? This
‘ type of information will, of course, vary. Resources for them =

. to use wauld be the public Mbrary, the Chamber of Commérce *or
. even %bmmuhity leaders. - : P ’).
1y - ’ ';. ' ‘\ . i ' . .
3. Have the students read and carry out-Activity Two.™ This activity
- _ » provides an, opportunity for the whole class-to become ‘involved.
2 .. First, discuss problem-solving with the class. Next, form small
- groups of 5-6 and have each group- decide on their own problem. ‘
R | Here you could guide them.so that each group has a different concern:
: , This may not be practical but the important issue is that each' .
¢ . problem should be related to transportation. School transportation
- . + % could easily be a topic for at least one group to tackle., When
- " the groups have worked out their solutions they should present them
l to the rest' of the class. They should role play their problems out.
‘3 If appropriate, they should. be encouraged tq contact city officials
~and/or the school board with their results. < ) '
. ' 4. Have the students read the rest of the material that starts with’ S
' "From Steam t6 Gasoline."  Next, they should do Activity Phree.
‘ ‘The, answers to this activity show the rapid growth of the automobile
: as an important means of transportation. They should becomé aware
. - of tﬁe influence 'the automobile has-had on Qur lifestyles as well as.
o . ‘ recognizzgthe increased need for conservation'of energy resources. *
' ~° Answers to Activity #3: _ . -
) 1. [Increased-sales, increased registration - ~
2. 1,255,859 . R v ,
3.4 871,228 - ' o . Lol v
v - R
4.-7. Answars will varx. Students should be able to support
whatever answers.they give. - a ' foa .
. Students could aphs of this data to show the increase of sales o
. . and registration bf automobiles and.trucks and imay want more %p-to-dapg ) ,
- ' information. A good source is Historical Statistics of the United
) A States:’ Colonial Time td 1970.” This is a twg-volume set published = ° R
(. in Washington, D, C., 1975. . i

)

. . .'o. . ) L
- ' 5. Have the students ®e-rcad the information on how the automobiles
a changed the way people lived as well” as the material on conserva-
- ' . tion. Next have them completg Activity #4. The answers to thig

Hos v

} . v
A

-

..>
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cy . activity will vary according to what each student thinks is
A important.

madé on what the person values. The class could chart the
answers of.all the péople in the class to find out what the
students as..a whole felt was most imp¢grtant and what was the

_ _ _ *'least important, A class. discussion of question six could be

do o _ organized as a debate if the class seemed’ capable of handling

o it. A filmstrip you might use to review’the lesson and
O chapter is called Transportation 'in America. It is a.serjcs
\ of five'sound filmstrips and edch runs abput 13 to 14 minutes
’ nt. Assesspent: Correct answe&s~ﬁgy'uhe assessment’ instrument for
"\ “Praggpbxfation and Change'' are: ‘- ’ .
. 1. A, 2. w A, 4. B, 5 . o . ,
# . . _ N .
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It should be pointed out that decisions are often

.
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“ STUDENT ASSESSMENT | .

: .  ENERGY AND INDUSTRIALISM e
Lesson Three: Tranaportation and Change ) . ) -
L. Ae a reault of the development of the railroads : P 13
. e ] ~ L .5”‘}(’ T . . ] a:
v _A towns were built near the rail 1ines. L
) \\\ "B. long distance travel b came more difficult. .
C. cbal-decreased as an enetgy resource.’ . e
D. less electricity was used as an energy resource.
2. Which'of the following actions can conserve gaeoline?
. 7 A acceleratingﬁJ/ickly '
7. - 'B. warming up the engine before driving
.+ . C. maintaining speed limits : ] :
. ' D. using the chokefirequently - _ . ).Y
3.

. | ) i1e
4 "Look at all these. new shopping/center " exclaimed Betty "Why has
,) city spread out like this?" What 1g th best answer to Betty' 8 quedtion?
o .
”7\\ a . A. The invéntion of electricity made heating éasier. -
- . ', B. The developmént of the automobile made travel easier.

ls. -

developed during the Indagtrial Period? M 7
A. horse, railroad, automobile ) '
. * B. horse, automobile, railroad
Cc. automobile“'railroad, airplane
‘D. automobile, airplane rai road

« - €. The development of nuclear power boosted manufacturing.
' D. The iptroduction of magi,production increased priges.

o

The invention of th&kgaaoline-engine eaulteq,in a greater use of '

-, A. steam. _ “.\7 T :
B. coal. . - '
' C. oil. ) . S -
D. electricity. ’

.;.j.' R ,

* Which of the following best shows the order that‘forms of transpor/atiehﬁi}

e
L d

h 3

~

»

our
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‘- S '<:P ENERGY AND' [NDUSTRIALISM' ADAPTATION IR A
‘ IR . "} LESSONS FOR SCIENCE, LANGUAGE ARTS, ' |
. B B ©« AND PRACTICAL ARTS | {
NN T o . ,

.‘Threé adaptations are preseﬁted here. - They focus on éﬁergy
' resources, energy fesource use, invention and transportation. All
of these topics are central to the study of 'the Industrial Revolution.
at we want studejts"to see is that the increase in inyentions and -
41

. ‘transportation infreased energy use as a result of industrialism. v

. We hope that soc studies teachers will work with science; language
arts, and'practical arts teachers in order to do these lessons.

~ +  Students will not only learn about énergr, but they will apply, it to

- AJthein everyday lives. ' o ) "

Sy, : .

e ] : T

% ADAPTATION LESSON ONE: USING ENERGY RESOURCES
Idea. The idea. here is for students to spe new uses of energy
rdsources‘thgt'resultéd from the,Ihdustrial Revolution. They should
~ see how they opefate with the.new uses and how they might operate
without them. It should increase their awareness ofi the infensive . ..
use by, Americans of .energy resources. They should be ablg/to list -
a variaty of ways that 'they use energy resources and Y they
 theriselves are part of high consumption'patterns. - o

N

' : -Obg'eétives: . - - o S ' : 4
| 1. Students will know basic changes in the use of emergy resources.
« 2. Students will adapt their findings to tieir own everyday lives.
' ) ; ' ’ b" ‘ | .. |
Science Classes. Present the students with several qbjects from’
your science class. . Help the students to trace when they. bégan to
. intensively use- these objects and how that energy use has increased -

' & Y over time. Have them document the increases in the use of these’ o
¢ 4. - -objects and then talk. about what they can do to conserve energzﬁzn,.-
* . ' their usejof these objects in their own-everyday lives. Stude

‘might wan{ to trace nutyfents ifi two sets of snack foods, They could -
use the spacks they brought t §9cia1 studies class. . '

‘e . . . .,
 Language Arts. Students should write essays om the uses of energy,
co ' including. both renewabite ard horirgnewable energy resources. They should -
: . . demonstrafe ways in which they can increase their use of renewable energy
--? -  resources by ‘substituting them for the nonrenewable résources they

'; curreqtly.gsq. . N, . |
K oy Pr;ctical Arts. ‘Students should study how food habits have changeﬂ :
o | as a resulf of the invention of major appliances. They might want to do’
_ ” «. - a kihd of "eating tree' where they{ race, across histOryjthe development
"" . ' ‘ ‘
® : ) e
. - o ) 1-()0 A :
.‘~' ‘ c. - *I \ '
. ' 107 e, B X




. should put together a collage of pictures of
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Y of .pp11anEBq and ce '1n k'”dq of foods. Anwlntenslve study of the * f'.. |
. Fast food indu\try wouldMake the same point.. .¥n industrial arts Glasses, ’
students should trace how. -the- development of cars-has increased eneryy use -
and energy consumpt1on - L S L L
. .... . :'.v.\ - .. ) . . (‘
ADAPTATION Lrssom TWO1- ENERGY;ANDIINVRNTIONS S
) ' \

‘of similar trades and the change in the energy Tequired. Students could

. - .
ADAPTATION LESSON THREE: ERERGY ' AND TRANSPORTATION 7

~Tdea. ' The purpose ‘of these’ activities is to focus on inventions and =
show Eow»iﬁventlons dur1ng the 1ndustr1a1 revolution increased our ehergy
- consumption. = Studerits will alsd'attempt to d&velop conservation plans

based on their knowledge of thear pwn use of 1nvent10ns . ' ..*j?;//

L]

ObJectivee o ' ., . -' N - -
M Students will learn aﬁout basic inventions they use everyday. 7
2. Students will see how' COnservatlon can be app11ed to their . " I
use of these inventions. ' a'_ .

-3. .Students will develop conservation plans based on thelr
‘ knowledge of 1nventions.
. ) .

Science Cldsses. lave etudente'study a-s

1

ientific inventioy.. “Fhey -

e uses that are made of
th1s«invent10n They should he able to expl in how our enerpy use

‘increased or was reduced as a result of thig invention. ~Then you should

lead a discussion of how the invention might be used more efficiently in

order “to have energy conservation. -Students should be encourayed to carry .. .
out -the energy conservatlon measure that is suypested

¢
Languhge Arts. Students should study one famous sclentlst and write /

an e$say on,the cohtr1but10n};ﬁhe scientist made and how the scientific
invention increased energy use. Two resources for this arc: American o
History and Juvenile Books; A Chronological Guidc by Seymour Metzner, 1966; "
and American llistorical Fiction and BRography for Children and Young Peonle: °
by Jeanette Hotchkiss, 1973. ;7%ey should then develop an energy conserva-
tion plan based on these inventions and show how they might consbrvc enerpy’

in their everyday lives. - : : : . .

-

=
e . ’ \ 1

Practical Arts. Have, students develop a hlqtory of a trade or a group

cither draw or find pijctures of the various stages of the trade. « An exarple.
wopld be to trace the [history of steel making and the car. Tn home economics,
a history of the devejopment of foods could be assipned. " lave the students
share their answers with the entire class. "

" . ’ .
R . - . -

Idea. The idea here is 'to demonstrate to studcntq the growth of® ’
transportation and its contribution to increased cnergy usc.. Students will
see how transportation has grown and involved more and.morc encrsy usc and
how pcople need other people in transportation in order for goods and
services tojbe delivered to them.
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.., SRR thectivcs: Tt - ~— L, e ' LI
v ! ,‘ " 71, Students'will apalyZo how tgansportation has increased o,
LT T energy wse, . R
e 2! Students will see How transportation increases, have’ : ~ .
v Yy 7. ‘sincreased our. interdependence. € ) )
Y, -7 3, Students will develop a conservation plan hased on their : .
© - knpwingq,of.inteqdependence< . . - ~\~;
_ v - v X : N . .
R - o ’ 3 - :
. Science (Classes, llave; students do calculations on cars,;trucks,
. . trains and planes and .the mileage each form of transportation-gets.
* . _They shpuld do research on the scientific improvements of* the various

"% tramsportation methods. -Share the answers with,the.entire-class.

lLanguage Arts. Studehws should write a poem about any vehicle -
» used for transportation. They should take the role of that vehicle'and .
» _explain ‘the energy that is used and the needs and important services
that are performed by the vehicle and its .contents, They should thep .
: detefmine ways in which. they might consewe transportation energy used.
n\\ ¢+ to bring them bhasic poods and services. As-‘an alternative, students

-~

could write a speculative story on why roller skates are becoming’ °

popular “again. o e : ‘ .
) . | u v ’ R : N n '
ractical, Arts, . Students should study specific goods that are . .

. . * ‘ .
- . beinp~usod Tn thoir classes, ei'ther in home economics or industrial -
o L ~ arts’ They sghould trace where they come from and how they get to, the
. school ) .They should be able to make an.cstimate of how much, enep@y is.

..+ used in transporting those goods. They should then determine ‘how ‘they
- might conserve on the use of these goods and, therefore, reduce the
amount of transportation that is needed for these goods and serviges.

+ -
. -

~

.,




. ENERGY AND INDUSTRIALISM

LESSON ONE: CHANGING ENERGY RESOURCES AND INCREASING USE .

R

Lesson Objectives e
. - * _ _ ‘w A
e To learn the energy resources used during the Industrial ! i
Period \ ) * - )

Co—— | AcTIVITY # ]

e To hecome aware of ho§ theruse of energy resources
changed during the Industrial Period ’

e To compare life and energy resources 1in the Industrial

. period with life.and energy resources today / .,

o To recognize how change in the use of energy resources

causes changes # 1ifestyles including what.is available
to eat and:drink g ' 0 . -

»

R /

t
r

Before you begin thig lesson you need to stop and think’
about life in the mid-1800's to thg, early 1900's, Try to’
imagine what it might be like. Reméwber, this was the be-.
ginning of change from muscle power: to machine power. After

" you have thought for awhile, think about the type of food
. you might have eaten during this time period. Remember that

life was fairly simple and that most of the foods during this

" period were grown by the families themselves. One example
- might .be a piéce of homemade bread with jam, Another might

_be an apple or ‘other fruit. Now think of the type of food:
you and your family eat today. For class tomorrow, bring -
with you two different snack foods. One should be an exam-"
ple.of a snack that you would eat if you were liying in the
mid-1800's qr early 1900's, and the secopd should be one you
would eat “today. - , . .

+1. Compare the various snack foods yourfklassmates'
bring in, : '

2, _Which time period ha% more variety? . §

r
3. Why 'do you think this is so?
o . §v . _ o ’
4. Discuss the reasons only cértain foods were:
' available in the 1800's. '

; ex _ . _ o
"¢ .5, What changes occurred to bring about changes in -
the types.of snacks kids eat? -
‘ A . ‘
r.: . | ‘u ‘"\
' iy
L » \
Co o o AR

o ]

~
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) N ’

., 6. nNescribe in. a brief paragraph, on a separate
plece of paper, the type gnd amount of ‘energy o
~used to prepare the diffefent Snafk foods you. ' |
. brought” to class. .

“

SR -
7. Compare home- prown snacks with snacks nu4;hased '
¢ : in stores. What added factors or expenses have ' '
. ) to ho included to cause the price of foday's "“”“\
snacks to increasc? C ' '
LI - 8. Imagine the snack popcorn. How would popcorn have
been obtained and prepared in the 1800's? N\
How is it, obtained and prevared today° What '
are. the differences? o

s

APPLE WRNOVe'p.
?Lense'

THE CHANGE FROM WOOD TO-COAL

Industrialism pr the Industrial Revolution period in the United
\ States from approxihately 1860 to 1920'mean(”b”§$mplete or drdsfic
« ‘change. Changes occurredlin every aspect of 1ife. In the United States

1t largely .meant a change from-a rural or agriculturai economy to an

. . P
] ' . 2

o . ' | . o } :ljl.i ‘ 'T 5;““}-

A T 1m2: 4.




industrial one. Big citres,'new sources of power, large use of machines - ¢

and great new. inventions all begaﬁ to emerge} From the time of the
. Rt ‘ )

earliest settlement of America by, the Europeans until the 19th century, !hr

¢

. work was mostly. perfogmed by muscle and/or animal power. Energy t&“heat‘

¢ A

homes and to cook was provided by wood, and light sources were found-in
fish aﬁd~anima1 fats burned- in simple lamps or as candles much as they

hag_been for centuries beforq. - ' , . ' s

»
Beginning in the early 18th- century, new inventions revolutionized

\

the way work was to be accomplished and thus created /‘ need for changes
in qnergy resources. One of the major developments. was the steam engine

introduced in England and later applied to a variety of transportation

W) A
innovations' such as 'the st:kmboat and the locomotive in'thétbnitod States. S

~ . N )

| | -
11, | | )

RN V3
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. . . . W
. The steam engine provided a major change in the ability of people thfdo

work without using muscle power. It also made us less dépen:lqnt on the Q}

v

water wheel, which required the presence of flowing water in'ordeguto,bé

used. The gyteam engine was fueled by wood in its eéfly days..‘waever, ‘

» N . L1 *
. the incrgasing demand' for more and more power. A different: resource,
(S /

' coal which is a fossil fuel, soon. replaced wood as fuel tb run the steam
L] ‘ »

enging. Tossil fuels are fuels derived from the fossil remains of organic »

. . 'r , A |
matefials and“includes oil, ?atural gas and coal. After 1860 coal became

source of fuel to power the industrial revolution. As a result, from

N

0 to 1910 coal was the major energy resource used in the United States.
: L e " Y,

jee the following table:

, e N ' ) S
L . < TABLE oL
®y * ’ » "
. {\Wood as the Coal as the A1l Other Fuels
) Percent’ of All Percent of All " as the Percent of
’ y * Fuél-Consumption Fuel Consumption All Fuel Consumption -’
; 1850 4 91.0 ’ 9.0 . 0. * SO
' 1860 . 84,0 - 17.0 - 0 R
1870 73.0 ~,26.0 ° 1.0
1880 [ , 57.0. gt 4100 2.0 v
1890 36.0 58.0 6.0 ~
1900 21.0 // 71.0 . ! . 8.0 '
1910 11,0 . 77.0 =~ 13,0 ; v
1920 11.0 750 (jlalp J ¢
1930 6.0 58.0 < ! ! 26.0
1940 5.0 ’ 49,0 Yo 45,0
eI 1950 1.0 , 37,0 62.0 R
s 1960 1.0 23.0 76,0 ‘
1970 a0 18.9 81.0 /|
1977 .1 J12.6 81.3 .
. B | - ' i bR
\ ' . v ’ : ‘ y
Sources: ¢ 'llistorical Trepdse in Coal Uti¥ization and Supply, Energy  °
o Poiicy'a'd Competition." Petroleum Industry Research, Inc., ,
e 1961;-an3 the Annual Report to Congress, Vol. 11T, "Statistics
B o " dnd Trends of Fnergy Supply,” Nemand and: Prices." Tnergy
Informhtion Adm%nistra ion, Department of Lnergy, 1977. T

. o .
’ (
' “ d ' - . . ' 'l
N . e’ 4 ‘ '




b ' - (.= _ACTIVITY I 2

SN

¢

' Kxamine the tabLe on the preced1ny pape and answer , ' oa
- the following questions on’'a 3eparate piece of paper.

_ 1. sources of fuel were-useéd in the .
. ted States in 18507 : .

N ' 2.. 1 what year.did othef sources of fuel
o _Egcome available in the United States?

_ o _ : 3. -In what-year was coal at its highest level
‘ S . as a'percentage of all fuel? v
) . . . » . - . .
A ) : s 4, What has happened to wood consumpt1on as a
. ”ﬁercen{ of all fuel consumption from 185 ' ‘
- ~ to 19777 By how much? ' . . f

s

5. What has happened to'coal consumption as a .
' percent. of all fuel consunptlon from 1850

R - 'to 19777 " By how much? - - - \ . K\<
;. - o,, v .- 6. -, What has happentd to the consumptibn of all |
/\‘ el : T other fuels” fro'm 1&370 to 1077? By how mieh? R

e . “7\.Predict what you thlnk the table w111 looL - )
‘ like in 1985, B . P e
. CT e ' L ‘
A s'&:‘_Briefly state Why you think the percentages
: will be what you have predicted. ,

. v :
. . 0

-t

. .
’ ) v

') 1 5 ) ’

-OIL AND NATURAL GAS pr BECOME IMPORTANT . . o

' .o _ Edwin Dra?e's su&cess in drilling for oil* au»Titusville, Pennsylvania,

. in 1859 set the stage foivthe ‘next change in manklnd's major energy source.

» - . . Y

s Previously, seepage 0il had_ been a source of fuel for llghtlng, bht

-

\ . , '
- America'now,was_rapidly becoming dependent gn oil for heating and transpor- ///—‘d

B
" ‘.

é tatiqn‘as well. And as almost every American is aware, oil pnqvidcs’a major

e .portion 6f?our energy needs today.. The automobile and gasoline engine cannot

. Coe be left: out of the discussion of the. ¥ncreased demand for oil. "However, |

. these will be dealt wit?{jn greater~detail in Lesson 3.

4

.\) [N - o . N . & . n . '.v.- '. \ .. -
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Natural gas, which fs often a byproduct of drilling oil, is -
' another energy resource thag\has'contributed to the growth of industry-
a . , :
in the United States. I ' E
. ! . \ ' . . % v . i ' R o
o . The following circle graphs show the changes in fuelfcorisumption

from 1860 to 1977.

o . 7

' Termu FUEL CoNSUMPTION ' BY  SOURCE -
(v STATES) : D
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. ACTIVITY # 3 | . L

. ” '
. \ ‘ r
Stug the graphs and answer the questlons that follow
. olwyour Owh paper. ool , ~ /
. o 5 . What are the energy fﬁsources represented
. oh the graphs? , .
. ) . " A
(R o o 2. What ener y resources are most important in
. : . ) rlagg? 910? 1n 19777 Why do you think
L, thexr’lmportance has changed? Explain your
oo S+ e ’ , answer. ~
v " L3 Brlefly summarlze the dlfferences and explaln o
- : ) L. why you 'think these dlfferences occurred. .
. . ' - . : . _ N
T . /}5;4. What energy resources, if any, ate you aware N -
" - . ©  of that are not shown on these gryphs? Why ' -
, do - you suggest they are not “included?
' ‘ N ‘ . " . ) [ \ . e
L S B M
. . . / . . . . .
Lot ‘ ) ST cL A ] - 1 .- ‘ ’ . :
() CHANGING ENERGY USE - |
. ' R .
' - Changes 1n the use of energy%pesources dur1ng he 1800's were
. « ‘related to 1ndustr1a1 development and the new- sources of power'needed‘
to ryn the machlnes for 1ndustry As the Unlted States changed’ from a N

dependence upon water powered machines to the steam englne% the change
L] - N

from webd‘to coal as a soqrce of fuel began. Although we;did_not use

4 \ ' wwood ds a fuel to power industries,‘it continuee to be a major squrce,

R
.

. . - ‘
of fuel for heating‘homes,and cooking. Today there seems .to be a renewed

. K R - . . P _
interest-in the ube 0¥ wood for‘thesd‘purposesf\\yore and more people

_ are buylng‘rood stoves &s supplemental heat1ng sources. A supplemental
y . y
source is backup or addltLonal sourche of,heat Some peopie “éven cook

y & 1

. on ﬁhese ocCasionally.' This has created a greater demand for wood and

r
[

as a ﬁeghlt, the cost of wood has increased. . '
. . ' Pther chamges th uenced the use "of energyjresources 1nc1uded

, " the development ef refin ‘ ethods that provided kerosene for home

P N LS




. DIFFERENT HEAT SOURCES .

»




. : o, ' N ) i
'lighting and cooking. Gasoline powered the newly developéd ipternal
. . - _

-

combustlon/englne fhere was also development-qf manyrnon-fuel-related

@

uses of olfﬁpboducts 1nc1ud1ng plastlcs, pa1nts and fert111zers to name

a few. In add1t10n, further changes in the use of energy resources in-
Q oLk I ’ » .
clude .the use of coal as a fuel in generating‘eleCtrlcal power and the

s v

’ - o

- . + . N _r , . . .
natura} gas or oil. Recently, new energy resources such as nuclear,
. [ -~ . L} - (] . ,

. '3 . -
‘)developméht‘ff processes to convert coal ‘into non-solid fuels such as.

geothermal and solar have been researghed; and their uses are being °*

\ . )

{ developed There has even beepa trend to renew more water powe and
wind power. | v '
-~ ‘

Y : o '

. o l -~ s . " ' , .

NG
ACTIVITY, # 4s - - '

1. Imaglne that you are a young b -or giYl and you -
are living during. the Industr1 Revolution Period.
Pretend that you wrPxe in a d1ary each day or' n1ght
¢ ’ - - " {
o _ 2,, On a separate piece of “paper, ‘write a page in your -~
' " diary about your day. Jncludewhat,you dgﬂdurrpg >
thé day and the types of energy resoumceﬁ you. are

. dependent on. . 4P ‘ _{\\\~’
.. . - . \‘ —~ Y

3. Next 1mag1ne tHat it~is today and you'write in your
‘ diary each day or night,.: Include what you do today °
and" the energy resdurces you use and depend on

.
LR 1}

@ 4. ‘When you f1n15h compare the different ;Zpes of *
act1v1t1es as well as the energy resourdps available.

&

w

Would you like to_have lived duri the_Industrial"'_
» . . ReVOIUtion? 'w‘hy' 40r? why . not? = . ) .

6. What were some of ‘the interesting tnings that
happened during that time period? SR

f : . ~ VAR
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¢ SN




ENFRSY, AND INDUSTRIALISM — ° s -

. \\ . . o *
<™ LESSON TNO: TNVENTIONS AND CHANGE . ) -
N — . '. .« . . : " | L

L . - N 0‘

x ' Lesson Objegfives

I [ A .\ S

.. ' Y {/1dent1fy at least elght inventions that appeared )
K o . during the Indus‘llal ‘Period of the United. States ‘ \\\
o o To leafn how new “/inventions contr1buted to a,great -
' .- demand’ for energy use P . .
. e To identify renewable and noﬂyenewable cnergy ; '
resources -
# .o To identify at least three values you have renardlng
‘o~ energy usc in the home L
‘ e  To imagine whay 11fe was l1ke without the electrlc . . S

. .llght ' \\ o ,

+ o . fervimy d e | -~

/ . . e :
, . S * when Theodore Roosevelt became President in 1901, hc-fold ,

- ' © his fellow Americans in a ‘special message  to Coﬂgress, "The Ce T e
' . N mineral wealth of this country, the coal, Jiron, o0il, gas; and _ ' 7
- : 1 *  ‘the like, does not reprodugce itsg¢lf. . . If we waste our reé- '
Lo «~ ° sources today, our descendants_ will feel that exhaustlon a _
. T 4 "generatlon or two before they otherw1se would»-. "~ "~ :’g=

¢ V4 v S )
' . . After reading the above statement, wrtte a resﬂbnse on j . "
“yolir own paper. Include the FOIIOW1ng g . : '

. 'Nf; - 1. Was Pre51dent Roosevelt leh\QQ . "-.. _ |
*- . ' 2, What proof ‘do. you have that he was or was not @

- r1ght° L o . RPI”

C ' . 3.% Could the sqme stwtement besmade today” . :\ .
‘ o -~ Support your . S o 4 .

Q@ ,

L L Ta, Wﬂ?t WOuldfyour conp&essman say in a 3tatement ‘. )
: . . T ff he was speaklng about energy resources ) .
C e today? e ‘ o '

. . L . \, v

. 5. What ev;&hncc do’yqu.have that the energf~cr1s;s
.o we ‘are fcoling ggﬁay is a result of our ancest

RERE o waste? Give gpecific examples. & = . -
. _ . S S : .
N o '7} . 6. Mentioanays ypu can do something about the . v :

. L .,:'c - .\ energy problem. —, -« - o

v

. R SR - A S
. . . < . oy . . X X ) . . - L. :




©a machine that is powered by moving water; by burning’fosgil fuels or by

| /
greater quantities than it was in the late 1800's and early 1900's. Our

. R . . Y
Some energy, resources are inexhaustible. These resources will always 0

be'there -- like the sun‘and E}nd. These are kiiown as ,renewable resources., e

-
o . Vi

' Wood is also a renewable respurce, but new trees must be planted-to replace.

. L SRR
ones that are used And some energy resources,,once they are used, cannot Ny

- '

|
be grown or created again -- 11ke coal and 011,)/ Once they are gone, they >

t ~
\ ‘¢ .t
- n

are gone. These age_called nonrenewahle_énergy resources. These mon- {

4

renewable tesources are the ones to which President Roosevelt was referring

in his message to Congress in 1901" o I ' ' ——

As g result of 1ndustr1a11sm and the many new inventions, energy

- *

"resources became very neee%sary and wére being used in great quantities.

o

Electricity is a_gecondary form of energy because it mug; be generated "by . ‘

»

, .
a. nucleAr reactor to create steam Electricity is being used in much N .

h“ . .
lifestyles have)changed greatly as a result of all the new e1ectri;a1 : ,f : “

{
dev1ces.. Lifestzies are the way people 11ve P ‘\~e o ‘ R

ACTIVITY # 2 | \

-

» . - t
. On the next page is a list of,electricai appliances that : v
are available in.many homes téday. Your teacher will pass out .
a copy of the list. Place a check in the column under 'Me" * - ° “ .
for -the appliances you have available, a check in the column )
~# under "Parents" for those items your parents had at your - age \_
and another check in the column entitled "Grandparents' if the . | |
item was available to them at'your age. An item may have :
anyway {&om one to three checks in front of it. | . SR
Imagine that you are to write an article for the school. .
newspaper on %he advantages and disadvantages of all the new
electrical appliances. Use the bottom and backside of ypur

-appliance list to write your article. _ Ty
y v . .

- ’ . c Y ) [ ) ‘Q\) ! . .




p o ..‘\‘ (/( N J’ '
R S , / 2
. - > !
ot s . : . / g
i . . . - *I / : - .
’ AUtlmatic_elothes dryer Knife ' .
Aytomatic clothes washer - Stove - R
netbmatic coffeemgker L Téothbrush . .
JBlack and white T\ v Vacuyp cleaner
lendeyr ' ' Lamp. :
"w  Air conditioning , Corn popper _
, Colpr TV TN o ®*  Water heater N
‘Tockpot. T "7 w., lair dryér _
_D1shwasher, S {' Microwave oven _
Blanket * ¢ - ., »Power saw ¢ Q"
| Calculator , ¥ Radie..
Games - : _ Sphce heater
Can opener ° - Refrigerator '
o Clock - ‘ - Toaster
. Fan | : Trash compactor
Furnace - . Stereo « X ~
Garage deor opener - ) Power drill =
. ' Hot dog cooker . ' : '

-

From the list above, rank in order ghe'ones you feel
are most important to you. Start with (1) being the most
- important and (35) bexng the least. (ive the reasons for
“the five_you chose as the mast important and.the five you
chose- as the lcast important. Mark your ratlngs on the .
list your teacher ‘has passed out : _ . )

L ",’; .' i .a _
. T S A
INVFNTIOVS CREATE . CHANGE IN WAY OF LIFF | o |
. Thexre wero other 1nv:nt10ns during thlS time, both in Furope and )
_ ;America,qthat had a great influehce en the way Americans live~todaywsﬁ ;

AN

,.‘«A'few of these were the reapet, the ielegraph; the‘steel plow, the - =~ - ,?

- ) - _

. Bessemer.process for sseel making, the passenger elevator, the steam f_\(; B
. . — N

engine, the telephonme, -t the electric light and the combine.’ L1fe in the ;

Uhited States would be very di fferent if any one of these had not been
¢ ~ .

1nvented For examplet the reaper, 1nvented in 1832 byi@yrus McCorm1ck
' s

' was instrumen§a1 in chang1ng farmlng methods. ‘It allowed the farmers to .

1

_produce more food and thus have the ability t6'feeﬂ\thbse ho did net \X 9
N farm, By 1848 the production of farm machlnery was rapi y becom1ng an!

ﬁ:iDdUStry. By 1900\over 1, 356 000 telephones were in se.‘\l% is 1nteres ing
. . i v / AR ,- . . . . .« . . . . ;t.)‘.. .

' .o ‘ . Low . . Coe . LS
. . . . : . . -
' " Co ] ) . A . A




L L to note that Bell entercd his 1nvent10n in thc'1876 Phtlndelph]a PO

’ b . - ‘ l
S ‘(‘entcnmal Exposition and won thc contcst fror the b'cqt .new clectrical ” .
invention of the Fair. _ o R

s : . . *

: . . These inventions increased interdependence among various groups’. \
+ . . . ‘ .« . . ~ ;- ] v

N N . . - . A4 .
during the Industr1u1:Pcrlod. The farmers were dependent on the factory

'

WOrker for 6)market to sell their increased food productq The workers

. ' were dependent on the farmer to prov1de the food thev n¢1ther had . thc
S ) T
~time nor resources to raise themselvcs, At the same time, the’ sharlng .//. «

of idegs and inventions, by both- Europeans and Americans who worked to
. . E ) . . B o ' ’ .'
N S meet the needs of their respectivessocieties, illustrates interdependence
ix ’ . ’ - ) T A : , . - \

¢ \ »

(  on an international level.

- ‘ N ) - )
The clectric light changes the world. The inyention~ﬁhatsprobnb1- npsl

influenced the introdu@tionfof electricity into the American home and _
§ . business was the practical-incandescent electric light. Incandescent is an .;_.:.?_

;fﬁ:- 'adjqctiVe meaningfylowjng from heat. - Thomas Alva Edison ‘invented the elec-

' Ly Lo . e : .
tric light in the 1870's. He, aiSOjdevolopcd the e]ectricallgcnerator and

‘:'1.
)

» Wiring as weli In brlef he created the whole eleetrlcal system Bdison,

g
-+

~

g in Tls life, 1nvcnted over 1000- 1tems,'1nclud1ng such thlngs as the toaster, e _
B K f ~ :‘).

_the

3

phonograph, the pro]ector thc mqtlon p1cturc clwmera and f11m to namec
14

a few. When Edison dled in PBSI Jit was.sugpested that all’ the electr1c1ty'

in the Un1ted States by shut off for two mlnutes out of respect for hlS

great achlevements.. Howcver, 1t was qu1cklv dcc1dgd agalnqt because the o 4
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' ACTIVITY # 3 J S o é
AR While lighting may not seem important to us today, ye” w S

, <. often overlook how much it really means to us. To complete
this activity, you will need to tse your skills in observa-
~ tion and your imagination. .For a given time Hecided upqn by
'~ you, your teacher and your parenys, try to live without using
’ -any electric lights. If this is not possible, ‘do without a
‘o - o television, an electric stove or something sipilar; During
' : ‘ the time period, make.notes about your experience. Include
your-feelings. Think about what alternatives you have to
] . 4 sources of light qther than electric (battery, by the way, _ -
. " is a form of elecirical energy). Mention what activities .
‘had to be changed because of the lack of clectric lights-or »
" your substitute. Finally, write a report on "Life without '
“the electri¢ (whatever you chose)" -- use your notes 3s a
o RN base for the réport. Be creative. After you have completed
{ .. Y 7 this assignment, try to imagine Zﬂ;?\the experience would he .
- o - 1like .at different times of the yéar. Discuss your ideas with «
ygur %:assmates._ ’ ' ) - - '

’ : e .
. . t - v .
‘ . i : )
N S . : . B
- o ) ’ . "
M .

¢ o

Al

. .
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Energy Interdependpncea' As !’result of industrialism our lifestyles .
L

haye changed 80 that today we arelmuch more interdependent than our ances- .

tors of 100 or more years ago.«

.

depend on others to raise process and

transport the food and other products which we use everyday.: We are con-

stantly prov1ded with evyryth;ng from mass produced tennis shoes .and

. a : ’ '
. < .

. houses to.potato chips. Many goods have becd ‘hvaileble_to more and more

- : ' .
probléms can also arise from’
L x UL : ' L

? o people at ”prices they can afford. However,
interdependence. For example, many of the pyoducts we depend upon require

(

. . . ' i < . [
. ~0il in order to be produted.- Consequently, as\oil shortages occur, prices
5 - . Lt - .

. o : increase and supplies diminish. Alternat1ve energy resources could help -
) \ A
to solve this type of problem. In the past while new 1nvent10ns created ’

problems they also help to fesolve others. Perhaps new inventions could

|

give us some relief to our present day energy demands -- can you think of

1 any such inventions?

. v < ¢ . ¢ o ° h ' ’ | .
. | — R | ' |
. - © ] ACTIVITY # 4 % o o

<

1
L]

o A time line is a line drawn to represent certain 1nformat10n
°For example, a simple time line of your school life might look -
like this; : -

- - -
BDW D .-

\ ] |
9 ‘9 9
7 7 7 7
4 6 7

(SRR -
A NO -
- O

. . . .
D . R et EEL T T P — ——— -
a - A

Birth . ) Entered ‘20l rd Ath Sth oth 7th Rth
) : ) 1st Grade Grado  Grade Grade |, Grade Grade Grde
N . Grade ‘
. [

N . A t;me line can show any information you want to communicate. Using .
oy . 1n§ormat1on from Lessons One and Two and your school library, draw a .
~ time line of energy resources and their development in American

* ‘History. As alternatives, you may decide for yourself what the time

. | line will show or you may want to show the development of different

4 . electrical appliances. (Refer to Activity #2,:Lesson Two.) '

e

N

. . . Share your time lines with the rest of the class.
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" S ENERGY AND INDUSTRIALISM L - ¢

LESSON THREE TRANSPORTATION AND CHANGE

- .

. -‘ ( .
" Lesson Objectives ; : ’ '

e To identify the changos 1 ig transportation patterns
. e To become aware of "the ro q thc automobi le haq played
in chpnglnp American lifestyles®

o o To recogn1zc your own values concerhing the automohllc : '
) o To recognize your own as well as soulctyps dcpcndencg :
@ r on the automopile .
[ o toe e
\ v
@ »

- *

[

N ’ ACTIVITY # 1. - T

| : . S L
"hink about transportation for a minute and how it affects
. youf'llfe and the life of others around you. On a separate
plcce of paper write your answers to the following questions.

~

1. low did’ vou get to school this morming? -

’ ) _
: "2. Name two other ways you might gct to school.
4 ' 0 (A
. 3.  Think about the cafeterla for a-moment, How ,
. did the food scrved in the cafeteria pct to oo v
: the school? .
3 . : o
b - C 4. lew didy the. dch that you are ﬂtt]ng in get ;
' oo here? - , \
a ’ s - . .
5. In a paragraph, describe how the school and
“you wotild functfon if the only form of trans-
portation was walking or animal power. : e g
-
- -
~-~—-~——-——7:—-o-_-~b--b—-—'— PRI S ¥
‘ o Bor ¢ * g

FROM HORSE TO STEAM ENGINE

L

Frederick Lewis Allen, an American author wholwrote abeut the changes

that took plaac in: Amcrxcan history bctwocn 1900 and 1090 sugpested that
’ if a person. from NNH)@nqlt09 a larpe American city ,n 10“0 the fblst ’

y | I
o questfon thcy would'llkél\ ask i's, "Where are .ﬁl the horses?"

.

N .
B ¥ O
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\
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. N
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L 2

4.-'

b

) . As late as 1900, Americans\wcre still very dependent upon the horse
» ’
and horse drawn vehicles. .Most towns h#&d a livery stable and blacksmith

sliop as a center of activity.” llowever, another form of transportnfiqn

was *werg:ﬁt The stecam enylne had becn,used succeqsﬁully to power- rlver..

L
boats and _ocean g01ng ships. It also was used to pull wagons and coaches
¢
as well, Thcsc\lnitlalﬂx ran on wooden rails laid across the pround As

xS improvements'such as iron and steel rallq were devclopcd thc steam-powered

railroads quick became an important Form of tranqportat:on. Rallroads

<

,had grown from 35, 085 miles of track in }%68 to 260,000 miloq in 1920..
lv,

& & &,




. : . {
. The development of such an extensiwé/:ystem of transportation

”

‘dook place in the Unitéd States durjﬁg :

gontributed to the chariges that
\\\:Qii peri@d:) People and;goods were no longer limited to&jre 10 or 15

miles a da} #hat a horse and wagon ‘tould travel, In addi ion, long

et, even with' the increase ‘in -
o
pion and travel did tend to be

fortable stagecoach or wagon rides.

$

‘the railroads, the expansion of popula
!

limited to areas.only along or near the \rail lines.

00 to 1000 ieople sprang

Throughout ‘the country, small towns D

up. ‘\;ﬁé‘towns 'were located along the rail llnes, usually 8 to 10 miles P

N\ apart. _All the tewns,;ooked very similarwb-céuse each had a siill, a

. , .
grain elevator and stock pens. They often
- ' \




»
L) .

grocery ‘store, a general Werchandise store; a church and a lumberyard

)each town and studenks either walked
« . .

as well. Schools wére built"&n

" or used horses in ordex} to get to‘school. Thi*“lifesxyle was very
. . . - - .

common Outsihe\the major cities. T ' ¢

Citigs“bégan grqwing in response to the demand for more Workefs:in
the developing ; uséries. As more and more peoplg movedqiébo the cities,
thé n§ed ﬁQ? cit;§Xran;poptation sysfems increased. At first, phere was
~ the horse drawn trolley and later, ‘there were cablé cars and élecﬁnid
trolley%. _%ﬁese ﬁrovided a “means df moving ﬁeople from place to place.

: . ¢
Goods,, however, were still usually moved through the crowded streets by

i

" horse drawn wagons.., ‘ ‘




]

‘ o ACTIVITY # 2 . "

. . . . N : ~ ‘
1. Think about the problem of transportation”and how
people mdve frqm place to place in yodr community.
If you wanted to make;a choice apout how your com-
#"  munity should providé for passenger travel in orde
' ) to conserve enérgy, think about what choices you {w :
.might recommend. In making choices or trying to
‘solve problems, there art many things to consider.
Imagineé that you are to advise the mayor about con-

" ~serving energy and providing'transportation\needs ST
in your city. First, think of as many alternative
‘sqlutions as possible. Ror example, you might de-
cide to allow only buses\to drive in the downtown

¢ area, or you may' decide that carpools must be formed
or a fine will be issued, etc. After you have ]
thought of as many alternatives“as possible, the

" second step is to collect -as much informatiorn as you

can about each suggestion. That is, would it be
possible to allow only buses in certain areas? What
would 5BQ21§;§9 with their cars?- How much energy
would this Save? The idea is to find "out as much as
possible about each alternative so you can choose
the most appropriate solution, The third step is to
actually choose a solution based on all the informa-
tion. Remember to consider all the alternatives and
the negative and positive aspects of each.

2. When you have gone through the above process, you will
then act out the situation. With other classmates,
appoint a mayor, a city council and.a group of con-
cerned citizens who are worried about energy and trans- /
portation. Whatever part you play, you must be informed
about the problems in your city and have some ideas and
responses in mind. Present the situafdon as a class
project. : ’ o ’

L]

« .

3. If you live in a rural area, imagine that the gchool

superintendent has asked for your advice on how to con-
seérve on school transportation. Perhaps/youy could in-
vite the person in charge{®f buses to speak to the .
entire class or someone gould contact the transporzation
office and get the information. 'Afterwards, be sufe to
follow the steps given above to makg a decisionin .
trying-to solve the problem.  You can act out this situ~
ation as well. Appoint a superintendent, a school board -
and a group of concernddTitizens. Present your ideas

to the.class.

¢ +
J

-~




' .FROM STEAM -TO GASOLINE ' ((T’ﬁ‘~“

// *The gasoline engine which was invented in Germany éoon'provided

¢
§

ano;her-major éha;gé iﬁ fransporta£§36?)"This engine was smaller and .
lighter than the steam engine. It céhid be moved from place to place
s more easily: P iBQO,-invéntors in both Europe and América were
2 e_xperimenting.Ji'th the. use of this gaéoline engine 1n wheeled vehicles,

called 'horseless carriages" or using the Greek. word "auto" (self) and

{ . . . 3 . -
p’ - - ’ .

"The increased use of the automobife in the United States
during the 1900's can be seen in thg#following chart,

+

GROWTH OF THE AMERICAN AUTOMOBILL INDUSTRY 1911-1929 o
Year T Facfory Sales * Total U.S. Vehicle .
A Auto Truck Registration
1911 - 199,319 ~, 10,681 =™ 639,500
1915 895,930 74,000 2,490,932
. 1920 1,905,560 321,789 ' 9,239,161
1925 T 3,735,171 . 530,659 | 20,068,543
1929 4,455,178 . 881,909 26,704,825
07 . ) . . “- ’ ,/ e ) )
. . . - ¢ v A l
‘ S |

Refer to the above chart and answer the fbllowing questions’
on your own pgper. ’ )
1. What trends do you see from 1911 to 1929 in the
. o factory sales of autos and trucks? .lWhat. trends
for tgtal U.S. registrations? -
| , N 4 ] A _
2. “liow many more autos were sold in 1929 Fhan in 19117

' 3. How many more trucks were sold in 1929 than in 19117 3

. [ ACTIVITY .# 3. | ' f//Q'

Y




A ‘ o 4, 1If the horse d\g wagon or éven the railroads had ‘ o
. L _ ‘ remained as the main source of transportation in
y ~the United States, what differences can you cite
K . in the-way we-live_today? _ . v

: AR 5, Describe the types of jaobs you think most people {a ’ " ﬂ(
| D .-+ might have if there was no automobile, . , '
. ) v , _ . . { } ‘. . ‘
' B 6. Do y0u think we would st111 have an energy crisis - o
‘ ' . as we know it today if we did not hati the '

.. . automobile? Explaln your answer,

’ . 9

_ Imagine what the future in 10 ygiis willrbe like. =~
T N ’ . Will there be cars? Debcribe your'image on a

' L piece of paper. - <t

’ - . . . .
, | ' o | / F -
( ) ! ‘\
Lt ‘4 ' o Y B 2 R

S - ” - _
The automobile really changed the Waﬁ ‘peopie lived ig.gll P rts of’

3

,
.
—

¥ .
the world, especially the United States. Although Hénry Ford did not o

invent the automobile, he is given credit for puttlnéWAmerlcan "'on wheels "

_ The reason for ‘this 1s because he began the mass. productlo//of the car. In
. o 1909%

‘\B\Qad'sold his Model T?fOr‘a%out $800; but because of the improved
production methods he'developed by 1920 it could be sold for about $300 --

¢

a pr1ce that the average American could afford.-
[ . ¢
Sincg that time, ‘Americans have become very dependent on the automobile.

qu

In fact, it is said by some that the automobile is responsible for our

' - current energy erisis., Because of the availability of the automobile,vpeo?
'ple began moving further and further awgy from the center of the city.
[ ] }) ) ‘ , N .
Sgburbs soon devloped and we saw the beginning of what is now referred to

as '"urban sprawl.' . -People became even more dependenthon the automobile
.for transportation as well as other uses. _ o .

" o .

“"As a result of all the oil fised in the'a tomobi

&

, both by the
_ manufacturer and the‘consumer,-conservation or the wis® use of the car
) L ‘ - i

appears to be 8 necessary strategy While new souxles of energy are




. E o . g " - 3 . ) . . L ' . .\, - . .
. ) . . R’ ] . X PN . . [}
. . ' ) . : ! . N -

K

' L [
o S belng researched dn@ developed the American people can make an 1mportant

o, P .
‘ . contrlbutlon by using thelr automobiles more: thoughtfully One expert _ . '
g FE 4

has stated that if each automobile owner wou@d drive 5 ) miles lesb per

L
L

day, over 1 million barrels bf il could be saved per day._
&. . .

) Lo , D ‘ .
cd : o I : . B
d// In addition- to driving less, there are other things you and your
amily can do as a joint project to conserve‘gaéoline; Some of these

3 ~ ‘are as follows: naintain the 55"miles.per hour as posted fopfhighwa'

3
L
&

driving; keep the proper air pressure in the tires; allow the enfine to

. ; : %
[P . .
s - . - f
. R . ) .

warm up whife'driving at slover speeds pether than sitting for a.long~ vy

- period of time; use car pooling; and finally, use alternative modes of
transportation. The use of any or all of thesc conservatlgn strategles'
' . o

' can certainly lessensour energy demands . We must all use the automnbllc .
. ~and other modes of transportation wisely\as well as give careful _
- - ]
~' N . . . . .. . . .
consideratidp when purchasing a/car. e .
1) . .
8
@
{
-..
e
4
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i ) A .
ACTIVITY # 4 e

Imagine for a oment that you have either been given the
responsibility to.choose the riext family car or that you are
0ld enough to huy one for yourself. Make a survey of the ~ [ |

. prices and information abbut cars in your area. After you ! -
have completed your survey rank the cars in the order in which

\you would buy a car for you or your family. Number (1) is
the car you would buy first and-number (10) is the car you«
would buy %aia. Lo

- \

Answer the ‘following questiods(bn your survey sheet.
B £ .

. -

that factors did you consider in choosing

8 a particular car? !
’ 2. What wag the most impﬁrﬂ%ht factor? | : !
. . 3. What Wi éhe(Igaét important?
v .4. Compare your answers with your-claés%ét‘st |
L 5. Rid you:consider such things as the ‘size ‘ g
- d;ii ) of your family an% where ygu J?ve? .
| ' 6. What do YOu think the resulfs of this

survey would look like in 19857 Compare
yo‘r answers-with others. ‘

& ' . -
.
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‘ ® R T " TEACHER'S GUIDE ' RN

. L,ESSONAONE : THE POST WAR ENERGY PROBLEM -

' . ! \,>, ! <
Introduction | : o ,. ' B N '// !
. | This is’ the first of four lessons in the chapter on ener ‘hin the ' ‘ R
. post war period. They fit logically into a discussion of tge Rost’ war _
era ‘in most American history textbooks. This lesson focuse$ on\ the idea. ]
- of imagination. We want students to be able to create their own ideas |

' _about energy in the post war era sSo that we can build from them$ Ho e-"
" such as the idea of “increase" and the idea of "consu

students to see and feel, these ideas and make them ‘a part of their own
. everyday lives. In this way we hope to increase not only their intel-
¢ lectual but their affective potential, motivaﬁing them to. change their

own habits of energy consumption. There are no prerequisite skills . N
‘_for this lesson. . o
s ' A ‘ : .
- . SRR _ ' | -
i..(y . Objectives: = : R !
1 1. Students will know how energy use has inereased sinee World War II. ; i
. | 2. ' Students.will identify how increases in co%;‘mption and production
. T result in ejfreases in thp availability of éhergy resouirces and o
. products. _ . ' | E {) !
3. Students will identify how increases in energy use result in R
. - -increases in prices. * . ’
\ . . . P
~ 4, Students will analyze the role energy consumers play in. the energy (’
- problem. o . _ o w
L : ’ - ' 1 . - : . -
L Timeﬁ One to tyo ¢ ass neriods . a | -
! -'\. . o L ¢ B A | | -
. Instructional _Strategies: N M-S ’
. .
" 1. Ask students to read the material or the idea. of+"increase."” They ‘' .
should study the pictures in this lesson and develop their own image o
of something that is increasing. They should share their images with L
the class and talk about different ways in which increases occur in = R
, their everyday lives. They should take<a survey on their feelings
' about increases and share those.also. . . _ .
4 . .
", There are no definite answers'to the question. The idea is fd A B
. - . students to explore the concept of "increase." They should be sub- o
‘ ~© ject to a wide ranging dhacussion where many people have different -t

. ideas and where they get different ima;es abqgt what the idea "in~
AT rease" means.




‘2. . The same strategy should be carried out with the word "decrease." = ¢ '

- . Students should read the text material and study the pictures and ) .

i oy : then have a very wide ranging digcussion about the idea of decrease. B

oL ' * % They should also re-do the survey with their feelings about decreas- N

' ' ' - ing as a rvesult of increases in something or in the use of something. : .
'. The whole' idea for students here is to see that increases result in

. oA | decreases. and the two ‘are tied together,

3. Now have students study the material on acting as a consumer by

4077, - working on Activity #3. 'You might want them to write their omm
o ‘story about how they might ¢harige their'habits in order to save

' ~*  basic energy resources. If students have trouble with this idea, _ .

"~ . you ¢ould ask them to make a collage of pictures of different ways ‘ ¢

_— people consume@pnergy and go- through their collages with them, |

LR .

\ 4.. Now have students read the section on U.S. consumption- after World = ° =
- R War II. You might Wwant students to work in jgroups with the chart’ -
. {" b in Activity #4 in order to determine how energy was used and what
SR A : ‘results it had -for the supply of energy resources. When students

~ have completed their use of the tables and charts, lead a class
‘discussion using the questions in the Activity. . | ’

( - . )
S,  When students read the section on energy production ‘affer World °
_War II, they should be able to see that both consumption and pro-.
+ . ' & .duction increases produce decreases in the available energy supply..
S Ask students to compare their tests in Activity #5. Then lead a
. ' class discussion around problems in consumption and production
Lo - which students have identified. You may want students to fimd
more examples fromthe section of the American History text you
are using. ' I

- _ : _ .
¢ 6. = After you have completed this lesson you may want to begih working . k
.+ with science, }anguage arts, or practical arts teachers bn some ‘of ..
.the adaptations that are possible in other classrooms. These adap- :
' tations are presentéd at the eng of the teacher's guide for this T
_ - .chapter.. The more oxtensivelegu us¢ the adaptations, the more '

students will have help from a/variety of pergpectives in seeing -
‘. the energy situation and developing sound energy habits.
. . . - . ' <

udent Asgsessment: Correct answers for assessment instrument for f'

Y "The Phst WarsErfbrgy Problem" are: Nt ‘ v\ S ae
'.10 D, 2‘0D. Y . D, 4‘. A, 50 A : . " ‘ ’ ‘_ ‘
~ o ." ’ N . ‘ ] g l
. ' : Y ¢ . . . ) e

ar
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' R S,I“,UDENT ASSESSMENT | . C. A
@ POST WAR'PERIOD = =~ . . ‘
- 8 : q .
" Lesson One; The‘Pos.t; War“'Energy_ Problem .

"1.' What trend was noticed after. World War II related to energy?

s

‘A ‘Fewer automobiles were used,. . o ’
'B. More people moved to the central city. y _ ,
~ C. Fewer homes were built, . - - ™ , .
f D. More A~pepple used airplanes.. N
Use the. chart below to answer guestions 2, and 3.
~ ' BREAKDOWN OF U.S. ENERGY comummon, 1978 ook 4
. X . A ,
. \ L
. .
A 1/ SPACE HIAT
- 2. WATER HEA
3. COOKING
. . A, REFR)
5. AR ¢
1. FURL :
) 2. RAW MATERIALS - mz DRYING
-~ o
.~/ IRANSPORTATION | RESIDENTIAL .
26‘% . 23.2%
» & - A )
[ : !
COMMERCIAL , ’
' . 14.4% 1, SPACE HEATING '
23 . ", .
’ INDUSTRIAL 4. RIFRIGERATION
- 36.1% * 5. WATER HEATING
< L} - “.mm
1. PROCESS STEAM 7. OTreR ;
2. DIRECT HEAT
‘ 3. FEED STOCKS
« &7 . 4, ILECTROLYTIC PROCESSING v
T, 5. HECTRICDRIVE .
« . s.OmMR
2M Residential energy cong’umption is i SN v
: : e . . , ‘
S "A. the 1argest part. of energy use. T A
~ B. less than commercial use. o el
- C. greatet than transportation -use. =~ '
A d : : " D. less than industrial use. ' S . ‘ \
‘3. Which activity con&umes over one-third of the energy supply? o /-
. , |‘n ‘i" .
gJ , A. residentdal ' . . 'L . B
. ' B. commercial ‘' - - W ) ‘
€. transportation : {
D. indystrial - o :
- ‘. A - )
e L
_“ oA o ' o A ' * .




STUDENT ASSESSMENT

B R T Pos:rwAFPERIon o . "

: Lesaon One. The Popt War Energy Problem (con t) - - (r”" IR

L Afteq World War II, energy conaumptiqn inékpased as ‘ ”-_. v . -

v . . A. the economy ‘grew. : ‘ :
A ' B. oll production decreased. I A . :
. ' . C. dependence on coal increased. »> - 7
T : - D. auto travel decreased. o o &

5. Use of energy produéts such as automobiles, dishwashers, and apélicances“can

i

A. reduce the available energy sup?i& . . i )
) ' B. increase the avallable energy supply.
. ' C. increase_rengwable resources.
. D. reduce energy consumption. : \7/ 0
o . . ’ ) " ' .
- P L |
- ‘) ‘ . o . .
: . 8
< /‘ . »
. . ' . .
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L . LESSON TWO: TAKING LEADEBRSHIP '

R o R?LES'IN CONSERVING ENBRGY

Introduction: °*

This .lesson focuses of introducing students to three leadership
models as a way of attempting to change habits and to take leadership
in energy conservation. You may want the students to carry out some
- in-class conservation strategies before—they move out of the class to
practice their loadership skills. A

q' .‘, . R . L]
Objectives: L 4 )
1, Students wﬂul examine their own onergy ébnsuuptibn hibits.

2, Students will learn bssicrlesde:ship modols of individuals and

_groups in energy issues.

L

Timo: One to two class peribds. L= | : ,

—

- Ihstructional Strategies: - .

1. Students should keep a diary of their activities for one'day( !
"~ noting their energy consumption habits..

2. Encourage studonts to sharo their energy habits and changes they
~ could make to conserve energy.

3. Now havosstudonts read the section'bn'loadership models, Discuss

‘'with students»about each of the leadership models independently,
using the pictures which accompsay each model, Students should
give examples of how they have t sich a leadership role, or
how they might take a leadership role¢ in a non-energy related sit-
uation. They ghould then indicate what they have done or could do -

in the future in terms of the energy problem and their own leader-.

ship role. This should be a wide-ranging discussion and .students

should be able to-see a whole variety of ways in which they might

. take each of the leadership nodels and utilize them in their owmn

‘® everyday lives . v .
If students have p%oblons understanding the nqﬁéls, you may want
to reinforce these ideas by having students do a short biography

. of someone they know (not necessarily involved in the energy area)

" and discuss how they were leadership models. More advanced students

may wish to do a detailed biography of a particulur leader in the

energy area. . ot . M
-’




v
. \
.Now ask students as a class to develop one energy conservation | ‘\.
strategy in their classroom. They might decide to turn off lights

" for a week and rearrange desks in ordér to use natural lighting.

They might decide to turn down the thermostat in their classroom.
Decide with students a time 1limit for carrying out their conservation
plan (an hour, a day, a week). This should give them one in-cjass
.experience which you can observe in carrying ouf leadership roles in
a conservation strategy. - _ : v

When tﬁey}, have completed thi{dn-class activity, have them plan’an

" out-of-class activity where they can use one of the leadership

models, The point:here is for them to practice’ the leadership

_models, ndt to solve the world's problems; although it is hoped
«that this will help to change their own energy habits. You may

_want to wait until after the next lesson for students to carry .
_out their conservation plan when they have learned more-about \
conservation strategies. : .
You may want to use some of the adaptations at the end of this

chapter and work with the science teacher, practical arts teacher,

or language arts teacher in reinforcing and amplifying the material .
given here. o . _ : o

e

Student Assessment: Correct answers for the assessment instrument

" for "Takihg Leadership Roles invConserving Energy" are:
1. B’ 2. A’ 3. B, 4' IB, 5' B '




STUDENT ASSESSMENT -

iy

v 8 NDOST WAR PERIOD.

Lesson Two: Taking Leadership Roles in Conserving Energy

1. Linda decides to walk to school rather than have
her parents drive her. She is acting as a leader
in energy conservation by . ‘“,
, A, .setting rules.
B. 1individual example.-
., C. .convincing others.
D. group example. : -
2. Mr. Gonzalez suggested that the students in his

,class turn the classroom lights off as they leave.
All members of the class decided that it would be
a good idea to turn the lights off when no one .

ag in the room. This class has taken a leader-
ship .role in energy conservation by

, . . setting rules.

bargaining.

. rewarding others,

. 1individual example.

I

3. One way of conserving energy is
. . ' * /../‘
A. driving to school.
: B., turning down.the heat.
* €, watching color TV.
D. using bigger electrical appliances.

"Shifty Williams," a famous race car .driver, speaks

to & high school group across the country urging them
to drive safely and efficiently. He is acting d
as a leader in energy conservation by .

4.

bargéining.

A.
B. convincing others. .
C. punishing others. | _ / ’
D. individual examplqi ) J .
. . \ t
# ) A
- . , o
Al ) ..},
} ST in
' .
- . ;o \ .
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T ) ' 1 /l 4 \.
‘ ~”" ) . y .
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" STUDENT ASSESSMENT

[
N

- [
L o | POST WAR PERIOD . e .
Leaqgn'Twoz. Taking Leadership Roles in Conserving Energy (con't) - ”
. \ ' . “t ~ ) . . '
- ENERQY CONSUMPTION 1978 ENERGY PRODUCTION 1878

(W)

. | , | A . | |
* 5, Acfording to the chart above, Where is the'gre!!éat potential for decreasing
\ ~ erdrgy consumption? ~ : PR

«

-

\ . A, coal, - o
i \ B. oil . P
Voo ~C. hydroelectric ~ -
Y D. natural gas ' \
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- Introduction: ' . | . #

LESSON THREE: AMERIGAN LEADERSHIP AND ENERGY CONSERVATION

"‘ L. -y »

—

- Yn this lesson students will.learn some basic.ways in which they
can SWhserve energy. They will learn some strategies that they can carry
out to make a difference in the energy situation. They will then study

‘possible future solutions to energy problems . Finally, they will plan

activities outside of class through which they can make decisions about
energy conservation. Prerequisite skills for this lesson include an
understanding of the concept of ‘conservation and &n ability to read a
simple table. : : '

R

' ' 4
“ Objectives: . .
1. Students §111~1d6ntify basic conservation strategies tﬁif—Ein‘ba used
to conserve energy. N . ‘ e <

, » ~

. ‘ . . : $ -
2. Students will recognize the interdependence of the U1S. with the rest
" of the world in taking leadership and ‘in carrying out conservation
‘strategies. _ v ’ A
3. Students will explbre'energy fﬁtures based on what they know about
_the post war period. ) T : '

4.  Students will develop conservation strategies.for the future., °

5.4 Students iil}_carry out_a.consefvution plan in tﬁ;ir.hones, s§h0014MF\\\ :

. community. ;

Time: One to two é¥ass periods. < ) c \ -

+

Instructional Strategies: o

!

1. Ask students to do\lct%ﬁity,ll.ané discuss.gheir‘flndings in class.

2. Ask students to ‘read the section of the materials on oﬁergy conservation’

‘strategies. Pursye with them the idex’ that the U,.5. during the post
World:War period did not see the need to‘%onorv’; Discuss with them
examplés ‘of energy conservation from their text reading. Then ask them
' whiether or not they see examples of high energy consumption. Then turn
to their everyday ‘lives an discuss with ‘them whether or not they have.
attempted such strategies®in theif own everyday lives lnq, hether or not
 they think they could attempt them. Ask students to highlight the
discussion with'g wide variety of true and potential cases through
whi¢h they Iinpizgarry out conservation strategies, ‘

L . N L

L} 4 .
. - ’ .
‘ ' N * '\%
. v

/-*,
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‘3. Now focus.on the se

of the materials on‘ihteidppondence.
Students should und

?n what interdependence means and the ways . L .
in which the U.S. iglintegdependent with other countries. They :

should see that our Ections in relation to gasoljne usage, for

example, make a Jifference in the number of impotrts we must have

and our ‘dependency upon other nations. Dichza with students wayq/;:)

in which they are ihterdependent in their sc ol, in their home,

or in their community. Talk about how that interdependence leads

toward the necqsilty for group ¢ecision-mgking rdgher than indi-

viduals acting alone. : ;' v L o,

The collection of pictures and/articles may be a patt}culaxly
useful yay of teaching conservation and interdependence to lower
ability students. The suggested wall collage can be used as a
springboard or reinforcement for those students. Higher ability
students. might want to pursue/ their findings more extensively by -
talking with public officials or corporate personnel aB?ut their
interests in a particular conservation strategy. L

, . f -
M4, Conduct a class discussion of students' views on the future of the
' energy problem, It should be a wide ralving discussion that getk '
students,to‘exploro alternative futures.” ¢ -
. . i . G
You can pair lower and higher ability students in their study of
.~ new technologies, In this way, the convincing of others can pRo-
duce shared information and skills. You may also want students to ¢
write a short essay or organize their information in some way so ’
..that you are sure students understand at least one new technology.
~ Some Students may actually want ¥o construct a model of the new -

- - techpology to reinforce or extend their understanding.

18, Digcuss.oach of the new technologies:with students and use the e
pictures to explore possible applications.. ' .
. N ! ‘

. v ) '
6. Ask students to list a series of things they can do about the
energy problem and make plans for their own behavior in' the future,
Talk with students either as groups or as individuals. Have the

; :' students report either as individuals or as groups about theil

R

' ‘energy conservation plan. In addition to developing a plam,
students should develop a way of assessing their impact on the
energy problem. Co

7. Be sure to continue to ask students about how they are implementing
their energyonservation plan as you do lessons later on in the . -

course, \\_

'8.r You .may Want to consider utilizing soqo‘of the adaptations found at
~ the end of the chapter’ guide in conjunction with other teaghers to
¢ extend students' knowlodge_and;pwaroness of the gnergy problemy

. _ ) i e \
¢ . . o s \ fud
Student Assdssment: Correct angwers for the assessment instrument ./ )

for "American Leadership and' Energy Conservation" are: . -
1.. A’ 2.‘ A’ 30 D’ ’lﬁ‘ A‘,.‘l 5.. C“"

ST oy s
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o STUDENT ASSESS&ENT | j’ o |
L, - : POST WAR I-Z'ERIOI% ‘ ve . o .
' . 'Lesson Three: American Leadership and Enefgy Conservation g .
‘ /\ 1. The highest levels of energy mump ion have .occurred during T,
\ . ' A. the 1970's. . I
~ — B, Colonial times, - S PR o LT
' C. the 1950's. . L. :
D. the Indugtrial Revolution. .?:. o R o
| .% é , | : o '
2. In recent years,<mmr103p£\pave'become more dependent on v
. \ o ‘0\. 011\ impo¥ts. ’

} B. oil exports. _ _ - :
C. coal exports. “ - ’s ' X.
D. coal imports. s

]
. .
A . L]

3. If futurL eﬁérgy'consumption increases in the United States, we would be

' changing habit conserving. o \
: -paying lowér~pxices for energy.

becoming 1 dependent on energy.

continuing trends of the 1asgvdecade.

/
=N o N 4

o]

Sl | - : . :
4. An‘example of the "use less" conservation strategy is <?§ :
. driving at slower speeds.
. using waste heat for other purposes.
. using a renewable energy soyrce.
_ . switching to another ene source. . .

- ‘ ) - A
. 5. 'In thexearly 1970's, the United Sta 8 began to worry about its energy
. future becausge of

OO >

. : + A increased conservation efforts,
B. a decline in economic growth.
. C. a temporary shut-off of oil imports.

< ' D. a dﬁcrease in prices. /’\\\h , S .
. - )‘, ) . . . . d L4

-




‘lesson focuses

| Objectives. : L o ot

. fossil fuels. Students could see where energy comes from

- being consumed more now than b&fore. They would then develop'a class or small .
- group conservation plan for how they might cut consumption 9f energy products J
which 'come from these natural resources.

'ENERGY IN THE POST WAR PERIOD
" ADAPTATION LESSONS #OR SCIENCE,
LANGUAGE ARTS AND PRACTICAL ARTS

 The purpose of these Ldaptations is to extend instruction about energy
outside of the sociaz studies classroom, It is hoped that social studies,
science, language arts, and practical .arts teachers wil work together to {
influence students in multiple ways to lestn dbout’the _energy R?oblem, to ,
inquire into its many dimensions and to tgke action in’ egergy conservation, !
) . o
The first adaptatj ion focuses on increasing corisumption patterns in. the !

_United States. .Here students take one or more energy proddcts and determine

how their own fonsumption patterns of that product”have increased. The second
on energy resources. Here the lesson is concerned about what
resources" are a part of students everyday lives, and how basic “esources

role$: Here students are, asked to take leadership role
conservation plan.

. -become transformed into energy products. The final les:fn is on Jleadership

in a classtoom :

. - ’ ®
' 'AoAp'mmN LESSON: PAM&’MENERGY coNSUMPTmN _ : (

Idea. “The .idea here is for studentf to trace the1r own consumption

‘patterns ™ms of some energy product. They should work with “others in identiinng
< an energy product or several products. What students need fo do is to under-

stand the idea of increasing consumption and what it means in terms of energy
regources. N . \ \ ,

& ’ . ~
<

1. Students will know the idea of "increase" by tracing patterns
- of energy consumption in ‘their home or school. L
2. $tudents will develop a plan for cutting consumption of a partic-
ular energy proZUct»they choose.

Science Classes. This. lesson will focus on natural regources such as
d do a survey of ©
their room at home, or a particular room at school, and i€s use of energy
products which are‘made from or ‘use- thod:hgarticula sources. They.could
talk with parents or teachers about the unt of the energy resource that
was used a long time ago, and compare it with the use ngw. You could then . i
hold a class.discussion pooling students' ideas of what energy resources are \

[4

) R ! |
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Language Arts. Students can read a novel, poem, or stJ&y which involves
! someone using energy in ‘the 1940's and 1950's. They could.compare it to their
current use of energy productd and write an essay on increases in consumption,
and)show how they might conserve on the use of this particular energy product.

- Practical Arts. é ere students can study a particular energy product, such
as an automobile, electrical appliances in the kitchen, fodd products or
clothing, and show the increase in energy consumption over the years.” They can?
talk with their parents and trace their own patterns of consumption. Students
might do a collage on the different ways that appliances in the kitchen,. for
example, consume energy. They would see that energy consumption is{increasing,
and plan ways that they might conserve on energy consumption in their. homes or
in their school, -

2 foe
¢ ) ’
* ¢ .

ADAPTATION LESSON:” ENERGY RESOURCES // -

Ideg. Td&sglesson focuses on energy resources and how they are transformed-
into energy products. Students will see how energy is used not only in consuming
products, but actually in making them. They will also discover some new types
of products that they have probably not thought were energy intensive. Stpdents
tend to think that gasoline is an important petroleum product. They do not

<" realize, for example, that plastic in plastic containers and pens that they
use every&ay are also energy intensive. :

bjectives.
‘ A

1. Students'wil know basic energy resources. :
2. Students wijA know how ‘resources are transformed into energy products.
~ 3. Students wil#Pknow basic énergy products and where they come from.

o Science Classes. First, students should see what basic energy resources
are, such as fossil fuels, and speculate on products that come from them. They
should go on #iscavenger hunt to find. a specific product. They should then
study what energy resources are involved in making that pgoduct and in using
that product. Through this lesson, students should*recoggize that’ energy is
“used in the making of a product, not jusq in its consumption.
\ A

Language Arts. A debate should be organized. Students are organized into
groups to study a particular energy product and its use., They-should know
the resources which made the product, and the resources which are consumed in
using the product. This shguld be done for several products in the class. When
the groups have, fipished chir study, they write a short report on the r‘product
and its use. Groups should be arranged in ‘order to debate the best use of the
~ ‘product; whether it should be conserved or whether it can be used freely,

-

Practicai Arts. Students should take a specific=product and see what -
energy. was used to make it and to use it. An electrical appliamce, for example,
can be used. Students should study what resourcés go into making it, what kinds °
of electricity'it uses, howtmuch energy it uses, and what general consumption
‘patterns are. They should be able to do an gstimate of the energy that is used
in making and consuming the product. When students have completed their study
of a single product, they ghould then discuss what happens when literally
milliohs of people begin ‘g use the préduct everyday._

. o 14(’\,0...

LY
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O W : : AN
ADAPTATION LESSON: LEADERSHIP ROLES - IN ENERGY PROBLEMS - .
‘ . Idea. The idwa here is for'students to'see the various roles they can take

to conserve energy. Students can take a leadership role. Most of them will rfot
even have ihought about this possibility. Here we wjill try to make them aware
t

of roles they can take and have them.take action in important ways with
. ‘their peers. : ' -
.Objeékives: . ' . _ ‘
1. Students will be aware of the variety of leadership roles they .

can take in energy. conservation. .
2. Students will act in some way }o take leadership in eneréy conservation.

Science. Have students study several profiles of scientists and discuss
he® these peopl® were leaders in their field. Choose scientists who not only
are leaders in‘terms of scientific inventions, but were societal leaders in terms
of social and political problems., Ask the students to project what they think
these scientists might do in teths of some energy problems, and then discuss
.how students might do gomething. Have the class or small groups make exhibits
which illustrate ways in which students cah take roles in leadership conserva-
tion, modeling the roles of ,famous scientists to which_thex have been 7xposed,‘

- Language Arts. Ask students to develop skits regarding the roles that
.~ people can take on an energy problem. Have them demonstrate ways that various
C people can take leadership in energy conservation in important areas. Students
act out their skiys in front of the class. After each skit, the leadership
. ‘ o roles that were taken should be discussed as well as how they might, take
these roles in their everyday lives. ' o _ .

practical Arts. Ask students to design a more efficient -energy system..
‘They might want to choose an automobile engine, or a home appliance, or construct
clothing that is more vérsatile. Students should be able to see that they have
ideas about more energy efficient products or applidances. Have them either draw
or build something based on their ideas. Post students' drawings of their
systems agound the classroom and refer to- them in subsequent discussions.
o \ . - ~

e

e . . -
‘
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Lesson. Objecfivqsv .
e . To know how our energy use has increased since World War I1

e To identify how intreases in consumption and production
_ result in decreases in the availability- of energy resources

.f\\\ | " and products B p
: N . . \ ) . )
SN Ce To identify how increases in energy use result in increases
. in prices :
N

| ° To analyze the roie 'energy consumers play in the energy

AN problem R . _ .
' 4. R : i ) o A-
' SN ACTIVITY #1 | )
\" a ’ . - B ~ N
R . Think for a minute about things that INCREASE. Study
- . the pictures below. What three incréases can you find?
- : |
Y
-6 .‘
\
.
[0
 (,

i . 1 ) \ ) K
. ‘ . © ~_ ENERGY AND THE POST WAR PERIOD - X
L o ~-LESSON ONE: THE POST WAR ENERGY PROBLEM
' o ‘.

e
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+~ There are a variety of kinds"of increases which are impo tant here. S

People increase.: There are m°r°‘Rf9P1°' People _grow taller. People i,,_lq}

gain weight. In many ways, people expg:i:nce incrphsesk Think about /J:';
- the ways that you have experieniid an .increase from this morning, yes-

”'.terday, last ueek'or'years'ago.'h

Things also increase. Money increases if yoeu get a Job and can

‘) pay for ‘the things that . you do. Houses increase when people make new

additions. Schools incréase. when they add new bui}dings, or more

.
-teachers,,or students, Movie costs increase when you pay more for

'getting in or for popcorn. Things can increase in many of the same f‘.
T ! » ' o L
_-ways that pedrie do. - S By | j '
\
A . In addifion the wﬂy;pekple use things can increase. People can

; .' o A . Tl

7 $watch more ‘television, and therefore use the “television niore; “People . wm.m
? e .

can ride bikes more often, and therefore use a bicycle more. The use

 of things is as importhnt an increase as. the&actual'increase in.people‘ S .

-
AN

or the things themselves,
Noﬁ'thinkfabout‘the opposite of increases, Along with almost o )
every increase comes-a decrease: If:you increase thé amount of food | IR
/' you eatagyou'decrease'the food supply.  If you, eat an apple'and a .
banana, you decreaSe the number of available apples ahd bananas for - Ce A
.others to eat. This decrease comes about because there is a\limited | : | -
supply Jf these food_resources and too many people? There are. only i ‘ . /o
so bany apples~that‘can be eaten in;your'home,‘your school, your -com- |
y nunity, or thg world at any given-time. Because there is this linft,

if you increase what you do, then there is less for everyone else who

*- 1ikes %o eat apples or baﬂgnas. This idea of increases causing de-

>

creases is often summed up inskhe word "scarcity." o o

e+ . : . . . T .
t ' L Q&
. ) ‘ . B\
o . .- .
. . L . .
. R .
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t ‘ . . ' V ! | A‘\ﬁ' . A |
' ' L] . . . : .
| % . , ACTIVITY #2 . oo | .
: ’ : - . I Iy o o, ' ' .
N . . : : , T - ; . . s

o

We have been talking about increasiﬁg food that is . N
eaten, and aSJQQresult;decreusing the avallable food supply.
A lot of othér hings decrease when certain things increase.
Look again it the pictures of increases. In the space below,
indicate-what decreases are & result of the increases in
people, things, or use,, that are involved in these pictures.
For:example, as people increase in size, they decrease the
world's food supply. As there are increases in price, there
are decreases in the amount of things that you can purchase

_ for that price. Make a list similar to the one below on.a
‘separate sheet of paper and give your. own- answers,

J’»
S 18CREASES | o DECREASES o o
! NCREASES \ Q |
I,
2, ° ’ . ,
i Y- /-'
3. ~ v

. . i ‘¥
'INCREASES AND;DBCREASES BY ENERGY CONSUMERS
The,idegs of increases and decreases apply to enekgy in many ways. .
ﬁ; hdve liqited enéfgy rogburces._$when'we increasengur use of these .-
resources, their availability decreases. Our us;s of energy products
shchﬁas/;utomobiid;, dishwashers, home heattng,‘can\mﬁib the available

energy ‘supply less. _ Increasing the use of eﬂergy also‘makes prices\
. . : ' » ’

4
w¥ise.’ As a result, fewer people can afford to gse'&nergy.

ACTIVITY #3[ . o

A1l of us are energy consumers, An energy consumer is a
person who use$ -energy products. If we increase our use, then
~ the -availability of energy decreases_and prices rise. ' Read
2 the following story and think about how Susan is an energy con-
sumer. Pay careful attention to the increases in Susan's
energy use and the decréases -in the availability of energy

resdurces and products that occur.




s ¢ | V i | 6
. N/bAY IN THE LIFE OF SUSAN SMITH .
o | . L C _
- Susan hsed to live in a city. She used to walk to school,

- She spent most of her time with her friends in their apartments. Nhen
s
Susan was with her parents, they were talking or reading together.

- l

Susan S father was in an: industry that made automobiles. Aéﬁer )

4

@ .
World War II Susan's' father was promoted in the company. The family

~

uoved to the suburbs. Susan's father now drives to work. Susan lives

/

a long way from the !hhool she attends,
\

During Susan s average day, her father drives her to school
L

befqre he drives himself to work in the city. At scﬂ%ol Susan studies

science, mathematics, English and social studies. Often she‘is un-

‘comfortable because of the building. The building is overheated. ‘She
must shed her sweaters and coats in order to keep from being too -

" hot. Susan uges a great deal of psper as she does lessons. Susan won-

ders whether or not the school owns a paper factory becausg of the

paper that is used‘and then thrown away. o\

é

Susan eats lunch in the school., She buys.foodasuch as sandwiches
e / . '
in a plastic wrapper. As she throws the wrappers away, she notices

-.the large-amount 6f'paper waste in the school-cafeteria.

° o -
Is

After school Susan often rides home with friends and goes to’

" her .friends' houses. There they eat and watch TV. TV"s in people's

!

H
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homes ui;'allot of electricity. - ' !
- ]

Whon Susln calls her father to pick her up, she goes ho-e and - .J"-I_‘
- has dinner with por family. Instead of doing the dishes, she now
uses fﬁe dishwasher. It takes a lot less tinz.\ She does hpr home-
work and. used even norq{papor.” Becaude she is tired, she léaves
. her _light on ull_.night and awakens in the morning to find it is | |
T still burning. ; . o S , ‘

- ) 1. What energy resources and products is Susan conSuning?

‘ 2. Which of the resources she uses are renewabley Nhich o
N . are not?

o | _ 3. How has her use of energy-products ‘increased since /¥1
. Lo ’ bofore ’he\‘war? |

4, What energy resources are decreasing in their availability
" due to Susan s consumption?

5. How might onorgy pricos 1ncraase because of Susan's
actions?

\ -




ENERGY CONSUMPTION AFTER WORLD WAR II - : .

As Susan's consumpfion 1ncreg§bsz the aveilegliity of'some reseurces

decreases.l As she used more electricity, the supplies of coal, water.?
and othe;\sources of electricity were being depleted As she ate: pre- o
packaged.food. the supply of food and oi] that goee into plastic wrap-
" pers ﬁas~de§teased. As she consumed large amounts of paper, available
yood resources were decr;esed. Efforts at reneﬁing'this fesource'would
lgeed to increase. hIf you multiply Susan'e average day by thevq}lliohs' : ‘,
of middle or junior high studen;s who\geﬁ;o sphool~each day, youlcan,see‘
“how these numbevs begin to.iparease dramatically. The decreases cause -
the availability of energy resources te'éo down, and prices inérease. | o
| One of the easiest ways to learn about consumption pafterns for ) }
energ{:is to study a set oJrfacts about the'Postlworld ?ar II period. |
They eah be listed as follows: " e \ A .
The automopile%m occurred after World Viar II. | ‘ |

By 1970 more people lived in suburbs than in cities and \
used their cars more for work and other necessities. '

; . TV's became popular after World War II. In 1947 there
"~ a were only 14,000 TV's in homes'in the United States. ‘

By 1953 there were over 20 million. .

In 1959 -the first commercial jet was flown coast to ‘
coast by American Airlines. This started the boom for
jet traffic’ businéss and pleasure. y

!
« s " A

In all of these wiys.\imericans became greater consumers energy.
By moving to the suburbs, they p?oduced a housing boom. This housing
boom'broduced new needs for home heating and for people totepmmute from
.'the suburb.to the eity.' By introducing TV's inteethe hone,‘millione of 4”\
people began to buy them and to use them on a regular pasie..;Toaay

most homes hgve more than one television.
_ , | \ _
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| ' ' | ACTIVITY #4 - . R
¢ : . . )
- [ ) » « - al ) ,
. ( The chart below'indicates how people use the bagic énergy
‘%, : supply that we have. The chart gives a basic idea o§ what

kinds of consumption patterns Americans have. Use the chart
in answering the following questdonp: . .
N ~. . 1.' In what(aTea is the most energy consumed? :
* " )2. What are the main things we use energy to do? .
3. What are the main uses you make of energy at
home or at school?
' 4, What are the results of using too much\fnergy »
\ . — %  for you? For other people? L
N U . - ) -

BREAKDOWN OF U.S. ENERGY CONSUMPTION, 978 .o
L) ' - '

1. SPACE HEATING
2. WATER HIATING
3. COOKING
4. RIFRIGERATION
5. AIR CONDITIONING
¢. CLOTHES DRYING
7. OTHAR

.. ' Y. roR
| 2. RAW MATERIALS

ﬁAmpomlnoN ns‘pmrm.
C 20.4% 23.2%

1. SPACE HIATING
2. AR

3. FEED STOCKS

4. REFRIGERATION
3. WATIR HEATING
¢. COOKING

7. OTHER

INDUSTRIAL
30.1%




A )

' . . N

v

ENERGY pno\gucuon AFTER WORLD WAR JI - :

It is not onl; consumption increases which—c;useJdecreases in the
[}

availability of gnérgy resources. Also it takes a lot of'energy to
grbduce somethi . The car that Susan's father drives takes a great

deal of human and physical energy to produce. The steeﬂ mills in
N . } ’

which the steel for the cars is made are generally run by coal. Huge

furnaces bdrn coal to make the steel which eventually goes into auto-

Lo Say

fmobiles. This is just one eXample of how production in available

energy resources decreases. In this case, the»increase in the pro-

v
1.

duction of_cars causes decreases in the available coal supply.

In the post World War II period, the Unitgb States began to de-
velop a serious energy problem caused from production and consumption
after the war, On the other hand,’ the Unibed States was becoming a

world leader. The Marshall Plan was helping to rebuild Europe. People
A\

' and materials were being sent from the United States to help West

11940 and 1960, .During these years, oil was the

Germany and Japan rebuild. For example, oil,production increased at a
very high rate. The oil oroduction curve rose dyamatically between
major source for industry

as well as for homes and its use in production of the materials which Y

. made the.United'States a world leader.

energy supply in{alldareasf

At the same time, we began to consume more energy As we became a

nation of suburbs and a nation of conveniences, such as automobiles,

. television, appliances, and other pnoducts, we began to consume energy

‘at an ever-incréasing rate. With the growing economy came energy con-

sumption.' Again, the consumption would cause problems in available

v . “}Il'p : ] .

15,
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. .. Using oil as an example, what happened was that our consumption of \

‘petroieun increased’ faster than our produftion of oetrolepg and the J

problem that this generated was a dependence on oil, During the early

£

1940's we we:;e oil exporters. This situation dhanged frox 1940 to. 1960/

and the U.S, ‘becsme dependent upon other countries for the oil necessary

g

'S

for commercial and residentini use, . :

&

ACTIVITY #5 |-

™

. The charts below show how problems of consumption and
. production of energy still existed in the United State
©1978. You can easily see how we consumed more oil than we
produced. At the same time, we produced more coal than we
consumed. Study the charts and make a 1ist on'a separate
sheet of paper of the energy resources that show greater
consumption than the amount produced. Then 1ist the re-

. sources that were produced in greater quantity than they
., were. consumed. _

)

*
A

ln,lnov_cononpﬂou 1978 ' ENERQY PRODUCTION 1978

: . - . : .
_*\n\
1. : ) b
) ‘ . ! . \
. _ ' 7/ NATURALGAS ©COAL .

.28% 18%

/

-

1“6\9“ d

C 4%

t OTHER 1%

»

Source: Energy and Education, May 1979, p. 6. (Pub}ished by the
7 NatIonal Sclence Teachur's Association) .
y
Compare the list with one other student's list. See if you
can see at least three problens in our use of energy since
. ‘ World War 1I.

e
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o - fErRGY AND THE ST WAR penxoo .
. LBSSON'TWO: TAKING LEADERSHIP ROLES IN CONSERVING nnnnsv

Lesson Objectives

EIR 4

, o To prectice different ways ‘students can take leadership woles

4

® ATo exaine energy consunption habits -

<

|acTIvITY # 1

Y]

' "~ One way to learn about energy consumption is to look -
- at the'dndividual habits people have. A habit is sosething
you do regularly. It is a part of your everyday life-style.
* You do it without thinking. It is as natural as getting up - \
in the morning, or having dinner, or for ‘that matter, going ‘ ‘
to school . : ‘ ‘

. ' ' Y
.' \ Think  about the energy habits you have. Keep a diu‘y
. - of your activities for one day.  List the ways in which -
. § . you might change your habits in order to consume less energy.

_ Share your jdeas with other students in your class L
: . . . . ) .} . N : . , . v l . . N
THREE LEADERSHIP ROLES S e
. One way you can help to 'cqnserve, or consume less energy, is to act . .

|

"as a leader for others. There are at least three whys you ,'can' act as a’
. . o
leader in energy conserntion They are: 1) Individual exauple,
2) Convincing others, and 3) Setting rules.

Individual Example. You yourself can Be an exalple, or -qdel for

energy conservation. If you want to change some of your habits of energy
[

' corsunption you can ride your bike to school instead of having your parents |

. . " drive you.. You can whar warm clOtheJ in the winter so your home and school ‘

;‘ ' 4 ' ' | : 4 ' , \ S v

L - S N- | L
] | o 1%O° o » |




: A : ' o ' M/

will not have to use 30 much heat., 'Youﬂcan,watch less TV. " In this,way,

( : : . ,
you would set an example for other people. You would not need to say
‘.anything. You wouid meref} qct‘in ways. that would conserve energy. If.

Ao‘hers were watching you or were aware of your activities,(then you would

&

' _Aet an example for them

~

 There are some important criteria, or rules, for anyoﬁb who tries tq~ :

,take leadership by setting an example, or model, for the behavior they want ’

" others to follow. They can be listed as follows:

1.. Modeling is a silent activity " ‘You should act>0utua-role
~ without talking about it , A '

2+ Modeling requires clear akgnals You should mgke sure
that actions are obvious $o that they can be viewed or
. 7 seen. by others as an example. .

]
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.“ - o If you' follow ‘these riteria, you an model effective energy con&er-
. oo &

vation by turninx out I\ights at home' or

v

school, by walking or riding

-

8 bike instead of.having parents d iNe you ‘aces.' You can put on a sweater

and' try to dial down the thermostat. You can save food energy bv naliing sure
. e ,. ? ) ’ .
/' that your calorie consumption is only what you need to be strong and to grow,

¢ .'

~

o \

| acTIviTy #2] - ¢ | .

>
!

Think of, one activity you can carry out for energy con.':er-
vation. Model that behavior for one week.’ frite a short report.
on what you think was the impact of your individual example. -

> - W
‘ . ) * ¢ : ¢
. . ' »

ConvincinLOthers. Convincing someone involves a great many things,Q

s

‘ | You have to bg persuasive and know what you are talking about, but you also.’

-

have to kn about another person df you try to Convince your parents not

-

to drive théir car as \Qxch, you must come up with convincing arguments about

the price of gasoi,ine, the family budget, the need to’ Ppreserve oil energy
-  resources or other such ideas. Basically, there are some criteria for

successful attlempts to convince .other peole 'l’hey can be - list:d as follows:

4

R 1. Know the interests-and concerns of the peaple you are
’ trying to convince.

L

" 2.’ Ve a series of clear argunents developed in favor of
t you desire the other person to do.

3. Give, that person a grencdeal of support by helping the
persop to .change his or her habits.and by encouraging
-the pgrson when those habits are changed.

4, Be pfepared fo/fja counter argm'lent' and treat the other's

of view s a valid point of view. I

5. Soljcit the other person's su\ppor.t for-your position
.. q etly and logically. '

N y | o 165 .lb,u
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S O ACTIVITY # 3

. Decide on qne way to conserve energy that is important to you. ,
«Pick one person in your class and try to convince that person to Co .
join you in your energy conservation plan. Be sure to follow the ' '
criteria you have learned for convincing others. Share your
' ' successes (and failures) with others in your class. ‘
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. -Settin Rules. Another way that people take leadership roles in energy

— \—-u«

.conservation is by setting rules. States have set rules about using gaso-
line. You can also set rules in your hope or school which will help:to -

conserve ensIgy. ;You~cdn work with others to set rules about turning 6ff
t ‘ &
lights, setting thermostats or opening w1ndows in the winter. .
2 y

Nornally, setting rules involves working 'with other people in a groug.

Nhen you work in a group, people often have different 0pinions about what N

»
to do. In order to Set a rule, you need to bargain with then. You need to

4 .
give them sonething in order to gain their gupport. f | "

- .

e )
¥
" LY
-4
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SETTING RULES " RN
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'l‘rading, or bargaining, is one of the more difficult leadership models I . :

{.’to follow. It involves being sensitive to other people and being sure you

. ‘ can give them something they want and which you in turn can produce. In
. L

- many cases people have a hard time finding things to-trade._.Time, friendehip,]

_activities‘and work are often common things that people trade when they..

~  believe in something. ° | o ) o ‘ .
In bargaining you ought to. follow these criteria: '.‘
1. Know the person you are bargaining with know what that ;

~ person's interests are and the kinds of things he or she
K ’ would accept as a trade for conserving energy. .

2. Know your own strengths. Know what you caph\give them in
e turn for their compliance with yx:r wishes. ‘\_ ~ .

-

'3, Always'give the other person supflort 4in efforts .to ' e
support your wishes. ‘ - Dy

4. *Always be true to your bargain and live up to your end

¢ o the other _person will not change habits .

\‘ | Y
D . , ’ Y
’ ACTIVITY # 4 |

Work with a group‘in your class to decide on one energylf‘ T

conservation rule you would like to set in your classroom.
' Be prepared to bargain with other members of your class in’
‘ order to support the rule. Present your case to your class-
. mates and follow the critefia for good bargaining. Try to
| ' get them to accept, your rule. After everyone has finished . .
you will discuss your successes. (and failures). Then you '
»~=—®ill try to work under these rules which have been set

. -
%
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U ACTIVITY #,5

You have seen how you can' take leadership in a situation
which involves energy conservation. Take some time to think
_-about ‘an energy situation in your own home, school or commun-

ity: Pick one situation in which you have an interest. Make
a decision ‘about what *you can do to save energy and which
leadership model you cotld use. Then work with othérs in your- .
class-and your teacher +irf order to develop a plan about how .
- you would practice your leadership role in a group that is
important to you. Be sure to identify clearly what you want"
to do, who is involved in the group, when the group will meget, -
L _ and outline in a step-by-step way your plan for carrying oug

your leadership role,
of paper. ' :

_Write_your.plan on a separdte piece

\-

L}

L3
'

2

.~|1.
L .%' e v
: A '
. - ' . /
v . -
' W .
/VJ o { ! )
s S | .'
¢ ~ ' '5. ."‘
- —l' i '
. v b " .
. - i .
o 169
N ’ .




'y

(::TN—-\""S. How can students help to conserve energy?

ENERGY AND THE POST WAR PERIOD

~ LESSON THREE: AMERICAN LEADERSHIP AﬁD ENERGY CONSERVATION

Lesson Objectives - - Hﬂ

e To learn about three ways to conserve energy '
° To‘explore energy futures

e To develop conservation strategies for the future
N .

e To carry out some aspect of an energy conservation plan

. A !
AN ':'_.

ACTIVITY M1

A

. Conseryation means taking care of things so that they will
last longer, or the wise use of something. - Choose one person in
your school -- a teacher, student or staff member. Talk with
that person about how he or she conserves energy. Use the follow-
ing questions. -

1. What do you do to conServe-energy?

2. What could you do to conserve energy that you
don't do now?

‘Write down fyour answers ZKI bring them to %lass.
L .

¢

" THREE CONSERVATION STRATEGIES

-

As the record shows, the post war period was a time of U.S. leadership
in foreign affairs and home production. It was also a period of high energy
consumptien The United States did not take leadership dyring this period
in conserving energy resources. Resources were being used because of the

risefin'production and .consumption patterns, It was not until the early,

1970's that the U.S. really hegan to worry about it energy future. It

. *
L d
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did sc because of the oil crisis in the Middle East. This crisis caused a
,tehporary fhutoff of oil imports (oi]l coming into the U.S.)Aand pérmanent
price increases. - | | , ‘

Although the U.S. has not taken strong leadership~in the consérvatiog
area, there have been efforts at energy conservatibn, many dating back to
the poét World War II.period. Three typical energy conservation strategies

"~ can be summafizod as follows: |
1. USE LESS ENERGY | .8
5 |

2. USE SOME OTHER TYPE OF ENERGY . : ‘
‘ .
* 3. USE ENERGY MORE -EFFICIENTLY | ‘

Using less energy. This is a strategy that has'been tried for many
_years, both by the goyernment and by p;ivate.individuals and businesses.
ﬁ;at‘this strategy often involves is making a law, such as the 55 mile per
hour speed limit. This means that people will drive'gore~slowly and use
'lega,gasoline, and deplete the oil sﬁ;ply less r#piély. .Reduction of
lighting is the same kind of strategy. If people can turn out lights and
.J- reduce thé number of needless lights they have on in their homes or
{businéssesu they wili'use lessrelectrical ‘energy. We would save oﬁ coal;
hydropower{ or other resources. This is a voluntary action, and. not one
that ;equires making a law.. Another voluntary action involves buying
smaller cars which use.less gasoline.
" Basically, the "usefless" idea was not popular injthe~1946's through

thé 1960's. Péoplq werelinterested in high consumption hs a mark of success.

- Using less energy was difficult. Using more was.the usual patterh,




USING LESS ENERGW

. . / :
PR ;
i

Using some other type of energy. This is also a viable strategy.
o . -

' ‘Here one uses coal instead of oil for firing furnaces. Nuclear power

becomes a real alternative f; oil imports. Soiar_energy bec%res a useful

altegnative; In this way, if we are concerned abouﬁ oil reserves, we can

find othér sourcés which are more efficient fot energy conservation. However,
. few people have switched to ﬁlternative’ené&gy sources, eithér_on the priyaﬁp'
“2level or on fhe public level. | , ‘ | )

One of the easiest ways to use énogher type of enérgy is to use

human énergy'instead of d<;er forms. In the picture on the next page th®,
"boy is using a hand mower to cut the grass., Normally, lawn mowers use

both gasoline and oil. Since human energy‘!:\fenewable, or can be restored

and used again, he is conserving enetgy by using less gﬂs and oil and

aising human energy instead. '

r . | -
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. USING SOME OTHER TYPE OF

have decided to

keep their car in

Rrove mileage.

- Still other people
have decided to in-
sulate'their homes

' to“;Lprove heating

“and cooling effi.

Jciencyf! All of

sions help to con-

_ serve erqrgy. ’

good repair to im- -

these types of deci-

L

‘Using energy more efficiently. This Strategy is also one tha:\Qas been
sought through publit and private agencies. Some peéple'have decided to

/.turn off some lights and use lower wattage bulbs in others, bther people

L]




§ o | ACTIVITY # 2

v

' Make#a survey of your classroom. Decide which energy
or energy products you can use less of, substitute or you
can use more efficiently. Share your ideas with other students
in your class. Develop a classroom energy conservation plan
on which everyone can agree, using one or more of the con-
servation strategies. Carry out your plan for the remainder
of the class. N

.
: . A}
~

~

ENERGY DEQFNDENCE_AND INTERDEPENDENCE
Qll of these a%ternatives had little support during the period of ‘“\\\7 ,

‘ﬁ&gh consumption in the 1940's tﬁrough the:‘agali. They have now been A

revived and promoted due to ﬂepletion of available energy resources in

tﬁe 1970's. There is another problem with energy conservation ;hich | )

makes these alterﬁativesfeven more viable today. Beginning in the 1960's

and early 1970's, the b.S.'bécame dependent on imporfs’of oil and other

-energy products. 'Thé percent of U.S. imports of oil is one of the crucial

areas of the energy problem. .For example,}we are dependent on the Middle

East for over 19% of our impsrts and this amount is increasing on a yearj\
* to-year bas%s. In the oil crisis in 1973, there was first a cutoff and

then a price increase. This 'emphasized the-dependenéy of tﬁslbnitod

States as an energy-consuming natior, More important, we are dependent : )

on other areas of the world, including Africa, Canada and South America,

. “for enmergy support. The chart on the following page shows our increasing

dependence on oil imports. | ‘).

»
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o | U.S. OIL SUPPLY AND DEMAND -
(in billiong of barrels)
YEAR | poMESTIC - | IMPORTS AS
: PRODUCTION  CONSUMPTION  IMPORTS PERCENTAGE OF
- CONSUMPTION.

1965 /’3.3 4,2 . 0.9 21%
1967 3.7 4.6 0.9 20

+ 11969 4.0 N 5.2 1.2 23
1971 .41 5.5 1.4 24
1973 * 4.0 | 6.3 2.3 36
1975 3.7 6.8 3.1 4LE

© lprojected) :
\

l

ource: Energy-Environment Mini-Unit Guide. Washington, D.C.: National
Science Teachers Association. 1975, o ‘

‘ﬁh&f dependencerhas created a situation for which the term "intef? |

dependence" is most often used. This means that nations around the;
\ world share dependencies on scarce energy resources. While we are
.dependent on oil, we haJ; the opportunity to export coal to nations who
\\ need it. Thereforo, there is a dependency of nations on each other for
N thiir survxyal in the energy area, This 1nterdependence has brought

the energy question into foreign policy and the relations between nations.

i[ Conservation anﬁ leadership is a complex quest}on It dppends upon
the government, multi-national oil corporations, Jnd public utilities.
It also depends upon citizens. It depends upon the interdependence of the
.tompunity artd nations and ﬂhdiwiduals within it for its true solutions.

Thefpfore, energy conservation depends a gﬂ;at ‘deal upon group activity .

\

A
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‘| actviTY#s | . 0 g
: Use the pictures on types of conservation strategies and -
the information on interdependence to answer the following .
questions. LUy j -

1. In what ways could you take a leadership role
by using less energy? By using alternative
energy sources and/or products? By not using ,
energy?

2. *How would you be interdependent with other people
in carrying out your leadership role?

Find some examples of energy conservation in your local
community newspapers or magazines. Make a display of the articles
\ and pictures on a wall in your classroom. .Discuss the conserva-
' " tion strategies you have found with other members of your class.
How are these strategies different from those people used in the
1940's and 1950's? You may want to talk with senior citizens
in your town about these d1fferences

'ENERGY FUTURES - \

" We have seen what the emergy picture looked ljke during the 1940's

through the 1960's. Current conditions in the late 1970's are an exagger-

ation of the curve which began in the 1940's and 1950%s. The 1970's hdve

-
v

been characterized by some of'the highest levels of energy consumptionQ
People across the country are nowgbeginning to think of what they can do !5

Ny

preserve energy and cut back on consumption. The future depends on con-

servation\{t:etegies that are used now. -

. i . .
Continu ng@[resent Trends. Continuing present trends would mean that,

energy consum;tlon would cofitintie to inctrease at a fast rate, In effect,

L wou{& continue.to'do exactly what we have been doing with major consump- '

4 \ : : .
. . o S .




-

{
i N
e B
&

basic electrical usage would outrun the ways we have for ge

‘tricity. What all of this means is that without important kinds of measures

. . . . o ) b . ,
tion of oil and othgr energy sources and products. We would exhaust avail-. .

able natural endrgy,supplies in the long run and prices would indtease.

~ The consequences of“this. prediction are considerable. Electrical con-

sumption has been doubling every ten to fifteen years. At Ils rate our (/“

ing elec~
4

-,

to cut back on,consum;:ion, things we take for iganted -. lighting, fuel

611, tfansportation, heating, and other "necqui ies" - will be cut back

i ' ~
dramatically. Clearly, something has to "give" in the consumption pattern.
' {

Developing New Technologies.? Another outlook‘depends on the develop-

ment of new technologies. At least three are now being given major cos-
<)
sideration.
. : 4
Solar ene{ is beginning to be used chiefly in residences in various

parts of the cpuntr%f In the late 1970's it is expensive'ana useful only

where there is‘adequate ‘m and workable home heating plans. [ The technical

difficulties have yet to be worked out and it is still too expensive for
most people. However, within the next ten to twenty years; such difficul-
ties may be overcome. /

) . Nuclear energy is also being developed in planfs across the country \

These plants create nuclpagifszztikns which provide for electrical energy. ~\‘\\

Nuclear energy, like sol?# energy, is expensive. Itﬁis also pgﬁentially
dangerous; lf problemg'develop in the nuéleaf plant, dan&ers fron radiationbv
leakage from the plant, or’waste dispoﬁal,‘could.cause damage to populations
which live in or afound nuclear facilities. Again, liké Qolan energy,.this ¥ }
new teehnology has yet to be fullyideveloped. | L ’ |

Wind energy is the thiruﬁﬁ:::rnative which is just beginning to be

' @
. . - :
o ' o (T
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explored. Wind‘mills_can be used to help produce electricity for nbﬁes&
and businesses. Again, setting np!a system which uses wind energy is
expensive. It cannf% be used for all purposes in all areas of the _country.
It could however,. replace much of our use qf nonrenewable energy resources
and help us to use less oil, coal and other nonrenewable fuels.

"I?

Changing Habits: Conservatlon. A third poss1b1l1ty for the future

is that people can change"their habits of energy. consumption in order to
alter the rapid growthfof,the-consumpt1on of energy‘and energy products.
This will involve a wide variety of measures including dialing down thermo-
stats, driving cars less, watching food consumption, and other measures,

Imagine, for example, if everyone in every communlty across the

7Un1ted States drove cars half as much. The doubling of gasoline usage

would then stop. The ent1re consumption curve could ?e changed - Of course,

'

everyone will not necessarily do this; voluntarilyﬁ\ If a 51zaﬁie number
- P _ v
of people across the country could decide on important conservation strateg
- ‘.\ ’ : .
then the total effect would be to change the consumption curve.
. . . \ N

\

!
| ACTIVITY # 4

Now think about your own future plans for energy conservation.

You should think about,the conservation strategies and the new
technologies you have ‘studied in this lesson. Make a list of

. things that you might do on an everyday basis to chan}e your own
consumption habits and conserve energy. Now think about how you
might ‘get this done, how you might start tomorrow morning to work
on this list. Present your plan to other students in the class and
then try to do something in your own life about the energy problem.
You may decide to trade ideas. :

-

ies,

*




